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'To THE PUBLIC. 


Hervey crnfiders the numberleſs tranſ- 


8 muſt eaſily ſee, that a perfect know- 
ledge in figures and accounts, a facility and con- 
ciſeneſs of operation, and ſome idea of trade in 
general, are neceſſary prerequiſites to fit a gen- 
tleman with propriety for the counting-houſe, 
without which he can profit little by ſeeing the 
moſt important and extenfive buſineſs _gon- 
ducted with all the ſkill and addreſs it is. 5 


ING: to conceive. 


The plan al wad uſually followed in 


ſchools, hath been found, by almoſt conſtant 
experience, to be far from anſwering the de- 


ſign; nor hath any thing hitherto publiſhed, 


contributed ſo much as could have been wiſhed | 


to ſupply that defect. 


To remove this difficulty, which is one of 


the greateſt obſtacles in the purſuit of buſineſs; 


to tender mercantile computations intelligible, 


_ eaſy, and conciſe; to illuſtrate the method of 
arranging and adjuſting accounts of buſineſs, 


according to the practice of the moſt ingenious 


and experienced; and, in ſhort, ſo to blend the 


merchant with the accountant, as the applica- 
tion may eaſily appear, —were the prevailing 


motives of this undertaking : which, if the 


execution 


actions that diverſify the buſineſs of a 


 : To THE PUBLIC. 


execution is adequate to the deſign, will, it is 
hoped, be of ſome importance to trade in gene- 


ral; enable many to purſue with pleaſure, what 


otherwiſe, perhaps, they might have but little 
reliſhed ; and conſequently have ſome title to 


claim the countenance and encouragement of 


the public. 


5 This firſt volume, which is now offered to 
the public, contains the art of computation, as 
the firſt and leading ſtep to perfect accountant- 
ſhip; the principles whereof, and application 
to buſineſs, are laid down in that intelligible, 
demonſtrative, and practical method, which 


| bids faireſt for accuracy, facility, and diſpatch. 


The obſervations interſperſed throughout the 
whole of this volume, are intended not only to 


© ſhow the rationale of every arithmetical proceſs, 
but the uſe to be made of every rule, in real 


practice. Thoſe which more immediately re- 


late to particular branches of buſineſs, are col- 


lected from the beſt authors, or founded on the 
beſt intelligence. In a word, the author hath 


added to a particular ſtudy, and the experience 
of many years teaching, the converſation of the 
moſt ſagacious and intelligent traders, to whom 


he could, by any means, have acceſs, to render 
this performance, in every inſtance, worthy the 


title of The UNIVERSAL ACCOUN TANT. 
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The EpucaTiIon of a Young GENTLE- 


MAN intended for the CounTinNG-Hovss. 


ages have acknowledged, and conſtant experience 


I. is a truth, which the ingenious writers of all 
has confirmed, that commerce contributes to 


the proſperity of ae communities, and individuals, 
in proportion to the wiſdom of the laws and regula- 


tions upon which it is eſtabliſhed, the privileges by 
which it is encouraged, and the judgment and ad- 
dreſs wherewith it is conducted. Wiſe inſtitutions, 
and well-concerted encouragements for promoting the 
intereſt of trade, are. the happy effects of good go- 


vernment; and ſuch is the peculiar importance of an 
extenſive and well- regulated commerce to theſe king- 


doms, that it is hoped it will ever be the object of 
our public care. But the beſt regulations and the 


greateſt privileges will ſignify little, unleſs they be 
rendered practical, operative, and uſeful, by the ſkill 


and addreſs of the judicious and induſtrious merchant. 


It is he who employs the poor, rewards the inge- 


nious, encourages the induſtrious, interchanges the 


produce and manufactures of one country for thoſe of 
another; binds, and links together in one chain of 


intereſt, the univerſality of the human ſpecies, and 
thus becomes a bleſſing to mankind, a credit to his 
country, a ſource of affluence to all around him, his 


family, and himſelf. What extent of knowledge, 


* abilities muſt it require, to fit a man for ſo 
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great and valuable purpoſes? And yet it is certain, 
that there is not another claſs of men, in the Britiſh 
community, who labour under greater diſadvantages, 
in point of education, than that of the commercial 
profeſſion. 


A few years are ſpent at the grammar. ſchool, and 
perhaps a few moic at the univerſity ; but fo little 


time is allotted for the grammar: ſchool {tudies, that 
few, very few can carry "from thence the knowledge 
or the judginent prerequiſite to univerſity-ſtudies; by 
which means a number of years is ſpent, and a conſi- 
derable expenſe laid out, to very little purpoſe. Add 
to this, the low opinion that is generally entertained of 
the uſe of thoſe ſtudies among men of buſineſs; which, 
when it happens to be diſcovered by their children, 
deſtroys that emulation and ambition to excel, that 
ought to fupport them in the elements of learning; 
1 in fine, induces them to conſider the whole as a 
formal drudgery impoſed on them by cuſtom, which 
continues only for four years. 

At a certain age, not after certain acquiſitions, a 
teacher of figures and accounts is applied to; and, in 
this caſe, the cheapeſt market is often reckoned the beſt. 
When the round of this teacher's form is once finiſn- 
ed, the ſtudent is then turned over to the counting- 


houſe ; where, if he is found qualified for nothing 
higher, which is too often the caſe, he will be em- 
ployed, during the time of his apprenticeſhip, In co- 
pying letters, going meſſages, and _—_ on the 


poſt-office.. 
The buſineſs of the counting-houſe is of ſuch 


importance, and every moment ſo precious to the 


maſter, that had he talents for communicating, he 
hath no time for at tending to the inſtruction of an ap- 
” | prentice ; 
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prentice ; who, on the other hand, hath been fo lit- - 
tle accuſtomed to think, that his improvement by 


| ſelf-application will be very inconſiderable. Beſides, 


his time of life, and conſtant habit of indulgence, 
render him more ſuſceptible of pleaſurable impreſſions, 


than of improvement in buſineſs; the more eſpecially 


when he was not previouſly prepared to underſtand 
it, Wherefore it is not at all ſurpriſing, if many, 
who, having no foundation in knowledge to qualify 


them for the purpoſes of the counting-houſe, profit 


little from the expenſe and the time of an apprentice- 
ſhip, and from ſeeing the moſt extenſive buſineſs con- 


ducted with all the ſkill and addreſs of the moſt accom- 


pliſhed merchant. The conſequence muſt, no doubt, 
be fatal to numbers; and the public intereſt, as wel 
as private, muſt ſuffer greatly by every inſtance of 


this nature. It muſt indeed be acknowledged, that 


there have been, and ſtill are gentlemen, who deſti- 
tute of all previous mercantile inſtruction, without 
money and without friends, by the uncommon 
ſtrength of natural abilities, ſupported only by their 
own indefatigable induſtry and application, and perhaps 
favoured with an extraordinary ſeries of fortunate e- 
vents, have acquired great eſtates. But ſuch inſtan- 
ces are rare, and N to be admired than imitated. 

For we have likewiſe ſeen many go through all the 
forms mentioned above, ſet out with large capitals, 

though perhaps without any other mercantile accom- 
pliſhment but an adventurous ſpirit, who have ſhone 
in the commercial world, while their capirals laſted, 
as meteors do in the natural; but, like them, ſoon 
deſtroyed themſelves, and involved in their ruin all 
ſuch who were unhappy enough to lie within the 7 
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of their influence . Commerce is not a game of 


chance, but a ſcience; in which he who is moſt {k1ll- 
ed, bids faireſt for ſucceſs; whereas the man who 


ſhoots at random, and e the direction to fortune, 


may go miſerably wide of the mark. Parents ought 
by no means to truſt the future proſpects of their 
children in the world to a foundation ſo weak or un- 
certain; and, indeed, it is not reaſonable to expect 
that the moſt ſubſtantial character in the Britiſh com- 


munity, can be formed from an education which 18 


common even to the meaneſt citizen. 


There never was a time when the neceſſity of a re- 


formation in this particular was greater, or promiſed 


more ample rewards. When Britain, by the force 


of her arms, hath opened, in all quarters of the 
world, a paſſage for an unlimited commerce, which 


the wiſdom of her councils hath eſtabliſhed and ſe- 
cured by a glorious peace; — when unanimity for- 
merly unknown, freedom, peace, and proſperity will 


give new vigour to the polite arts; — when our 
neighbours, the French, who have long been our r1- 


vals in commerce, will ſtrain every nerve to recover 


by their trade what they have loſt by the war; — 
when the low intereſt of money, and the extent of 


our dominions abroad, will induce many people of 
fortune to ſtrike into trade, by which means the 
ſtores abroad will be multiplied, and many more. 


hands employed; — it is hoped a few thoughts on 
the education of a merchant, will neither be unſea- 
ſonable nor unacceptable. 

To be able to read the Engliſh language with ſome 


* Novimus navitios quoſdam, qui cum ſe mercaturæ vix dede- 


runt, in magnis mercimonus ſe implicantes, rem ſuam male gel- 


ſiſſe; et profecto imperitos mercatores, multis captionibus ſuppa- 
ſitas, multorumque inſidiis n, experientia videmus. St. 
de mercar. | 
eaſe 
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eaſe and accuracy, is certainly prerequiſite to every 
other ſtudy; and it is with pleaſure that we ſee daily 
improvements made in this particular, Men of educa- 
tion have not been aſhamed of late to take upon them 
the direction of children in reading Engliſh, which, 
but a few years ago, was committed to people of ve- 
ry little knowledge. This is a reformation, which, 
as it was very much wanted, ought to be particular- 
ly encouraged and promoted; although at thei ſame 
time the purpoſes of it ſhould by no means be ex- 
tended, eſpecially by thoſe of rank and fortune, be- 
yond its real bounds. It is imagined by ſome who 
have reaped little benefit from three or four years at- 
7 tendance at a grammar-ſchool, that the new method 
of teaching Engliſh, will anſwer all the purpoſes in- 
_ tended by the ſtudy of dead languages to a man of 
buſineſs. But this opinion is ill founded. The ſtudy 
of the Engliſh language 1 1s not yet carried to a proper 
extent; and if it was, it would ſtill fall ſhort of the 
purpoſes of a liberal education. There is no buſineſs 
whatever that requires a greater correſpondence, or a 
diction more pointed and conciſe, than that of the 
merchant ; and it would require a ſingular ſtrength of 
genius to write even correctly in the Engliſh lan- 
_ guage, unleſs a foundation in the Greek and Latin 
languages had been previouſly laid. The arts and 
ſciences, by theſe means, are laid open to us, the 
moſt ingenious of all ages become our companions 
and acquaintances, whom we may upon all occaſions. 
with freedom conlult, 
The mind muſt be prepared and opened by * 
grees; and before we know the grammar which re- 
ſpects the genius of our own language, we muſt go 
back to the ſource for the principles of which it is 
compoſed. 
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; compoſed. The Roman language never arrived at 
its greateſt perfection till it called in the aſſiſtance of 
the Greek ; and ours would have been void of force 
and karmony without the aid of both. Beſides, no 
period of life is ſo apt for proper impreſſions, as the 
years allotted for the grammar-ſchool, and no leſſons 
furniſh more excellent examples of corre& writing 

and regular living than what are contained in the claſ- 
fics, if they are properly attended to, and judiciouſ- 
iy improved. It is here, where youth are furniſhed 
with the firſt opportunity of paſſing a proper judg- 
ment on what they read, with regard to language, 
thoughts, reflections, principles, and facts, without 
which the knowledge of words would be very in- 
» ſignificant. How apt are young people, unleſs _ 1 
knowledge of true criticiſm be properly laid, to 2 
admire and imitate the bright more than the Pld, =_ 
the marvellous more than the true, and what is ex, 
ternal and adventitious more than perſonal merit and 
good ſenſe? And is it not of ſome importance, that 4 th 
youth ſhould be ſet to rights in particulars fo eſſential? 1. 
It is here where the taſte for writing and living may be 5 
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in ſome meaſure formed, the judgment rectified, the | : 
firſt principles of honour and equity inſtilled, the love. 5 
of virtue and abhorrence of vice excited in_the mind, = 
provided the grammar: ſchool ſtudies be properly di- pe 
rected, and carefully purſued, Quare ergo liberalibusn m 
ſtudiis filios erudimus ? non quia virtutem dare paſſunt. fe 
fed quia animum ad accipiendam virtutem preparant. = 1 
Que madmodum prima illa, ut antiqui vocabant, litera- hi 
ura, per quam pueris elementa traduntur, non docet libe- re 
rales artes, ſed mox percipiendis lacum parat; fic liberales 
ertes non per ducunt animum ad virtutem, ſed expediunt. wp 


5 he ſtudy of rhetoric and 1 8 ought by no | tt 
| means 
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means to be neglected by a young gentleman intend- 
ed for the counting- room. This will give him an 
opportunity of reducing to practice, what formerly 
he had been only taught to reliſh. . It will not only 
teach, but accuſtom him to range his thoughts, ar- 
guments, and proofs in a proper order, and to clothe 


them in that dreſs which circumſtances render moſt 


natural. By this means he will not only be able to 


read the works of the beſt authors with taſte and pro- 
priety, but be taught to obſerve the elegance, juſt- 


neſs, force, and delicacy of the turns and expreſ- 
ſions, and ſtill more, the truth and ſolidity of the 
thoughts. Hereby will the connection, diſpoſition, 
force, and gradation of the different proofs of a diſ- 
courſe be obvious and familiar to him, while at the 


| fame time he is led by degrees to peak and write with 


that freedom and elegance, which in any other way 


; will be found very dithcult to attain. 


But to ſpeak or write well, however neceſſary it may 
be, is not the only object of mercantile inſtruction. 


: | It will be of little conſequence to have the underſtand- | 
ing improved, if the heart be totally neglected. Man 


was made by nature for ſociety, but the merchant 
both by nature and practice who, if he is not qua- 
ified or not diſpoſed to act his part well, like a bad 


performer 1 in a concert of muſic, will deſtroy the har- 


mony, and render the whole diſagreeable. There- 


fore to tune his mind to virtue and morality, to teach 


him to blend ſelf-love with benevolence, to moderate 
his paſſions, and to ſubject all his actions to the teſt of 


reaſon, he muſt have recourſe to philoſophy. 


The principles of law and government ought like- 
wiſe to conſtitute a part of the mercantile plan of in- 
ſtruction z - BY which we are taught to whom obedi- 
ence 
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ence is due, for what it is paid, and in what degree 
it may be juſtiy required: more particularly 1 in Bri- 
tain, where we profeſs to obey the prince according to 
the laws; and indeed we ourſelves are ſecondary le- 
giſlators, ſince we give conſent, by repreſentatives, 
to all the laws by which we are bound, and have a 
right to petition the great council of the nation, when 
we find they are deliberating upon any act, which we 
think will be detrimental to the intereſt of the com- 
munity, with reſpect to commerce, or any other pri- 
vilege whatever. 
When a young man hath been thus accuſtomed to 
application, reaſon, and reflection, when his taſte 
hath been formed and his judgment confirmed; the 
ſtudy of thoſe ſciences which more immediately re- 
ſpect the counting houſe, will become eaſy and agree- - 
able: but it is neceſſary his teachers ſhould keep up 
the ſame ſpirit and dignity in their inſtructions with 
which his earlier ſtudies were animated, otherwiſe the 
defign of the whole may be in e of being fru- 
ſtrated. . 
Ihe firſt care of a ſcholar who is put oder the tu- 
ition of a new maſter, 1s to obſerve, to ſtudy, and to 
| ſound him; and it generally holds, that the profi- 
ciency of the one, and the authority of the other, are 
both in proportion to the judgment which the ſcho- | 
lar forms of his maſter's prudence and abilities ; 
for which reaſon, parents cannot be too ſtrict in their 
inquiries concerning the temper, qualifications, and 
character of a maſter before they truſt him with ſo 
important a charge, as the happineſs and proſperity 
of their children during the whole courſe of their wes 7 


mut depend upon it. 
a, the elements of arithmetic, and the 1 


French 
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F . language, ſhould, I think, be the firſt objects 
of inſtruction, when a young man is ſent to an aca- 
demy, to be prepared for the counting-houſe; and 
theſe ought to be taught at particular hours on 
the ſame day. It is neceſſary that a young man com- 
mence the ſtudy of the French language early, that 
he may be able not only to tranſlate, but ſpeak and 
write the language with eaſe before he enters the | 
counting-houſe. 
Writing is a prerequiſite to every 1 ſtep; and 
therefore no time ſhould be loſt in making him as ſoon 


and as much maſter of the pen as poſſible. To teach 


arithmetic well, which is another leading ſtep, requires 
more ikill and knowledge than perhaps i 1s attended fo. 
It is, of all other ſciences, the moſt neceſſary to the 
mercantile profeſſion ; and it is not a little ſurpriſing 
that it ſhould by ſo many be ſo ſhametully neglected, 


Before arithmetic is applied to computations in bu- 


faneſs, the powers, properties, and relations of num- 
bers ſhould be particularly taught and explained. Eve- 
ry rule ſhould be demonſtrated, exemplified, and illu- 
ſtrated in an eaſy and intelligible manner; and the 
examples ſo multiplied and diverſified, that the learn- 
er may be thoroughly grounded, and have a reafon 
always ready for what he doth; all the various com- 
pendiums, which ſerve to abbreviate operations, 
ſhould be diſtinctly ſhown and demonſtrated, that fa- 

cility and diſpatch may be equally familiar. When 
he hath thus become maſter of the capital rules in 
vulgar and decimal arithmetic, involution and evolu- 


tion, he ought then to be introduced to geometry 

- and algebra, which of all other ſtudies: contribute 
moſt to invigorate the mind, to free it from preju- 
dice, credulity, and ſuperſtition, and to accuſtom it 
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% 


to attention, and tocloſe and demonſtrative reaſoning. 
In the courſe of theſe ſtudies, he ſhould be taught 2 


new demonſtration of all his arithmetical rules; and 
the whole theory ought to be reduced to practice, in 

the menſuration of ſurfaces and ſolids, heights and 

diſtances, and in conſtructing the inſtruments he hath 


occaſion to uſe. — When practice is thus joined to 


demonſtration, the ſtudy of the ſciences becomes ea- 
fy, entertaining, and inſtructive: whereas, was a 
young man to hear nothing elſe but demonſtration, 


he would ſoon be wearied of that kind of ſtudy, and 
conſider it as very dry and inſipid: but when he ſees 
the uſe of mathematics, in laying down plans and maps 


of countries, ſelling land by meaſure, aſcertaining 


the price of labour, and determining the quantity of 


liquors for a regulation of their price and duty, he 


muſt be canvinced of their influence, and admire 


their excellency. To complete his mathematical 


courſe, he ſnould be made acquainted with navigation 


and geography. The firſt, after ſuch a general ac- | 


quaintance with the mathematics, will require no 


great ſtudy : but to the laſt more time and reading 


will be abſolutely neceſſary. 


The ſolution of a few problems on the globe, and 


three or four ſtudied harangues, will come far ſhort 


of anſwering the deſign. A teacher who conſiders 
the extent of geography neceſſary to a merchant, muſt 
ſee that the knowledge of the globes is no more than 
the elements of what he ſhould be inſtructed in. He 


muſt be made acquainted with the uſe of maps, the 


fituation, extent, produce, manufactures, commerce 
? 9 
ports, politics, and regulations, with reſpect to trade, 


pt all the nations in the world, not only by public 


|ectures, but EY private reading and converſation. 
This 
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This will not be the work of a few. dove or a month; 
and thole who allot no more time for geography, know 
very little of the ſubject. Half an hour every day for 
ſix months together ſpent. in private inſtruction and 


examination, will perhaps be found little- e for | 


a ſtudy ſo extenſive and important. 


When the foundation is thus RP laid by ſuck 


a mathematical courſe as I have been ;deſcribing, 


communicated in that demonſtrative and practical 


manner, which will join ſcience with judgment, and 
conviction with experience; the counting houſe muſt 


begin to open, and the arcana mercatorum be expoſed to 


view. Arithmetic muſt again be reſumed, and the 
former theory reduced to practice, in all the caſes 
which can occur to the merchant, the banker, the 


cuſtomhouſe, and inſurance- oice; to which everx 


obſcrvation ought to be joined, which will ſerve to il- 
luſtrate the uſe of the different examples in that parti- 
cular branch of buſineſs to which they may be appli- 
cable. A proper courſe of reading at this period, 
which might be wonderfully improved by the conver- 
ſation of a good maſter, upon the ſubjects of inſurance; 


factorage, exchange, and ſuch other branches of bu- 


ſineſs, will be of ſingular uſe, not only to form the 
mind to bulineſs, but, when he comes to act for 
himſelf, to prevent many , tedious and expenſive 
pleas, which an ignorance in the practical arts of ne- 


gotiating them 1s frequently apt to create. ab R 
To this courſe of reading, an epiſtolary correſpon- 


dence among the ſtu Jents — might, with 
great propriety, be added; as it would give them the 
practice of folding letters in a quick and dexteraus 
manner, accuſtom them to digeſt well whatever they 
read, and improve their diction, under the correction 
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of an accurate maſter, to that clear, pointed, and con- 
eiſe manner of writing which ought peculiarly to diſ- 


tinguiſh a merchant. Fictitious differences among 


merchants might likewiſe be ſubmitted to their judg- 
ment, ſometimes to two in the way of arbitration, and 
again to a jury of fifteen ; whilſt one would aſſume the 


character of the plaintiff, and another that of the de- 
fendant, and each give in ſuch memorials or repre- 


| fencations, according to the nature of the facts con- 


defcended on, as he thinks moſt proper to ſupport the 


caute, the patronage of which was aſſigned him. 


Thus will youth be accuſtomed to think, write, and 


act like men before they come upon the real ſtage of 


action; and their appearance in real life, will have 
nothing of that awkward and ſtupid manner which is 
generally obſerved in young men for ſome time after 
they enter the counting-houle. | 


When a young man hath thus attained to a proper 


accuracy and diſpatch in figuring, and ſome idea of 


the different branches of 8 with which eve-⸗ 


ry kind of computation is connected; it is time 
then to introduce the young merchant to book- 


keeping, which is the laſt, but not the leaſt 1 impor- 
tant branch of education previous to the counting- 


houſe. It is become a proverb in Holland, that the 


man who fails did not underſtand accounts. And in- 


deed, however much a merchant, who is concerned 
in an extenſive trade, may be employed in matters of 


a higher nature, and upon that account be neceſſita- 


ted to make uſe of the aſſiſtance of others in keeping 
his: books, he ought certainly to be capable of keep- 
ing them hin, ſelf; otherwiſe he never can be a judge, 
whether juſtice is done him in that eſſential particular 
or not; neither can he have that idea of his own bu- 
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Fneſs, which is i indiſpenſably neceſſary to the probs 
rity of his trade. 

This happy method of arranging ad adjuſting. a 
merchant's tranſactions, muſt, like other ſciences, be 


> communicated in a rational and demonſtrative man- 


ner, and not mechanically by rules depending on the 
memory only. The principles upon which the 
ſcience is founded, muſt likewiſe be reduced to prac- 
tice by proper examples in foreign and domeſtic 
tranſactions ; ſuch as, buying, ſelling, importing 
and exporting for proper, company, and commiſſion 
account; drawing on, remitting to; freighting and 
hiring out veſſels for different parts of the world ; 
making inſurance and underwriting; and the various 
other articles that may be fuppoſed: to diverſify the 
buſineſs of the practical counting-houſe. The nature 
of all theſe tranſactions, and the manner of negotia- 
ting them, ought to be particularly explained as they 
occur ; the forms of invoices and bills of ſales, toge- 
ther with the nature of all intermediate accounts, 
which may be made uſe of to anſwer particular pur- 
poſes, ought to be laid open; and the forms of all 
ſuch writs as may be ſuppoſed to have been connect- 
ed with the tranſactions in the waſte- bouk, ſhould be 
rendered ſo familiar, that the young merchant may 
be able to make them out at ONCE without the aſſiſt- 
ance of copies. | 
As the following work is intended to be a complete 
courſe of carer cle computations and accountant- 
ſhip, to ſay more on the method of communicating 
them would be unneceſſary. Only I would beg leave 
to hint, that there are many things, the knowledge 
of which is better inculcated by public lectures, pri- 
vate reading and converſation, than in the ordinary 
| method 
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method of teaching, when, perhaps, there may be 


two or more claſſes to direct. The national commerce 
in general; the trade of the place where we live; the 


laws, cuſtoms, and uſages relative to the buſineſs of 
a merchant, the penalties to which he is liable, and 


the privileges to which he is intitled; the duties, im- : 


polts, and other charges laid upon the Britiſh pro- 


duce in other countries, with all the known maxims 


that relate to the proſperity ot trade; will open a wide 


field for improvement in matters of real uſe to the 


maſter as well as the ſtudent. 
When the education of a young cenfleman 3 is thus 


conducted, from his earlieſt years, in a manner calcu- 
| lated to engage his mind in the love of uſeful know- 
ledge; to improve his underſtanding; to form his 


taſte, and ripen his judgment; to fix him in the ha- 


bit of thinking, ſteadineſs, and attention; to promote 


his addrets and penetration, and raiſe his ambition to 
excel in his particular province; will not the tranſi- 


tion to the counting-houſe be extremely eaſy and a- 


greeable? His knowledge will be ſo particular, and 
his morals ſo ſecured, that he will be proof againſt the 
arts of the deceitful, the ſnares of the diſſ ingenuous, 
and the temptations of the wicked. He will, in a 


ſhort time, be ſo expert in every part of the buſineſs 


of the practical counting-houſe, and be able to form 
ſuch a judgment of every thing he ſees tranſacted, 
that when he comes to act for himſelf, every advan- 


tage in trade will lie open to him; his knowledge, 


ſkill, and addreſs will carry him through all obita- 


cles to his advancement ; his talents will ſupply the 


place of a large capital; and when the beaten track 
of buſineſs becomes leſs advantageous, by being in 


too many hands, he will ſtrike out new paths for him 
ſelf, 
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ſelf, and thus bring a balance of wealth, not only to 


himſelf, but to the community with which he is con- 


nected, by branches of trade unknown before. 
How few are there, even among parents, who per- 


haps have felt the loſs of a proper education in their 


own practice, that conſider the extent of knowledge 
requiſite to make a young gentleman appear with dig- 
niry in the commercial life ? and how few are there 
among thoſe who profeſs to quality young gentlemen 


for the counting-houſe, that have knowledge in any 


degree proportionable to their credit? The reaſon is 
obvious: In every other article of expenſe, conſider- 
ed as communities or individuals, we are generally 
profuſe: but in that which relates to education, we 
are ſhamefully narrow. This falſe parſimony, this 
miſtaken frugality, prevents men of genius and edu- 
cation from appearing as teachers, becauſe their ta- 
Jents will turn out to much more account, in almoſt 
any other profeſſion whatever; and if circumſtances 


fhould have rendered it neceſſary for a man of ſome 


abilities to turn his mind this way, he is obliged to 
divide his ſtudies among ſo many different ſciences, 
and his time among fo many different claſſes, to 


ſecure to himſelf a bare ſubſiſtence, that he hath nei- 


ther the leiſure, the means, nor the opportunity of 


that reading or converſation, which is abſolutely ne- 


ceſſary to his practice, in inſtructing youth in the 
moſt difficult and important branch of Britiſh litera- 
ture. And if this is the caſe with the ableſt teachers, 
| what can be expected of thoſe who became teachers, 
becauſe they were really qualificd for nothing elſe ? 

For the inſtruction of youth in every other ſcience, 
we have not only excellent inſticutions, but eminent 
maſters, whoſe abilities are inquired into and appro- 
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ved of, before they are admitted to the important | 
truſt: but i in this caſe, great pretenſions, which are 


generally taken upon the teacher's word, and low 
prices for the articles of education in his ſcheme, are 


credentials ſufficient to procure him buſineſs, though | 


neither the teacher nor the ſtudents reap much advan- 
tage from it. | 


The art of managing and forming the mind is per- 


baps of all others the moſt intricate and extraordinary, 
and certainly the moſt important ; which, that it may 
be ſufficiently ſtudied, ought to be properly rewarded. 
It is no doubt the buſineſs of magiſtrates, to intereſt 
_ themſelves in the education of youth, ſince they are 


the nurſery of the ſtate, by whom it is renewed and 


perpetuated, and upon whom the national proſperity, 
as well as the national exiſtence depends. If part of 
the public revenues were employed in erecting aca- 
demies for training up youth to buſineſs, eſpecially in 
trading cities, where every maſter ſhould have a ſala- 


ry proportioned to the difficulty of his department; c 
if the moſt intelligent merchants were appointed as 


ſuperintendants of theſe academies, who would take 


care that none ſnould be admitted as ſtudents, whoſe 8 


proficiency in the languages, rhetoric, and philoſophy 


was not previouſly inquited into, nor any ſuffered 


to proſecute the ſtudies prerequiſite to the count- 


ing- houſe, whoſe genius was not in ſome meaſure 


turned to act with dignity in the mercantile pro- 


feſſion; if theſe gentlemen would inquire often in- 


to the morals and proficiency of the ſtudents, converſe 
frequently with the maſters on the ſubject of trade, 
and admit the ftudents according to their ſeniority in 


letters to ſuch converſations, and, in ſhort, take every 
other method of encouraging both maſters and ſtu- 
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dents to induſtry and attention, that they might go 


through the tedious, the difficult taſk with alacrity 
and ſpirit ; if parents, at the ſame time, would ſet 


that value upon education which they ſometimes do 


upon trifles, and be but as careful in having the minds 
of their children adorned with virtue and good ſenſe, 
as they are in ſetting off every thing which relates to 


their bodies, we would then ſee a reformation indeed. 
Was this to be the caſe, our youth would be long ac- 


quainted with the arts of gaining before they would 


learn how to ſpend money, and they would not be 
grown old in debauchery and riot, before they were 
initiated into buſineſs. Was this to be the caſe, ' we 


would ſoon ſee a ſpirit of induſtry, knowledge, hu- 


manity, and good ſenſe diffuſe itſelf among all ranks 


and denominations, whilſt idleneſs and folly, with all 
their miſchievous train, would be baniſhed the ſtreets.. 
In one word, our teachers would be men of under- 


ſtanding, our young men would be ſenators, and our 
« merchants would be Princes.“ 
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Tux ELEMENTS or ARITHMETIC. 
INT RO DU G 
. RiTHMETIC is the art of reckoning by numbers, | 
which, from the various combinations. of theſe ten 


A Arabian characters, O, I, 2, 3, 4, $55 6, 7» 8, 9, 

teacheth to calculate with expedition, exactneſs, and eaſe. 

To render operations more ſhort and expreſſive, with great 
_ propriety have been introduced the following | 


CHARACTERS. 


CCG. eee 
E - -<. Sobiration, } -- Bs 
* - - - Multiplication, | - - - Into. 
da 8 „ 
85 35% ͤ „„ Equal to. 
DS? 5 > lignifies ” p read As to. 
＋ S —_— j Proportion, 3 E 7 
— Majority, Greater than. 


2 Minority, - - - Leſs than. 
I = - - = Extraction of, 5 Square- root. 
47} - == Extration of, J 2» Cube-root. 


. 


It is not my preſent purpoſe, nor would it be material, to 
trace this uſeful art back to its original, or carry it through 
all the different ſteps of its improvement. The Lombards, 

no doubt, imported it into Britain; and, for its after im- 
provements, we 000 you equally obliged to the produc- 

I > practice of the ingenious _. 
i 8 8 Pr ws 5 CHAP. 


e. 


. — a 
\ PIR —— — nr 1 2 w-R .d K 3 4 
- 5 = —_ E © — K . EFF 1 2 Si 7 5 N p ED 
- 8 | - "ws — 1 " , a - 0 [ = 8 9 1 T — 
hb 44% rt ere bee err — 8 d 
8 1 4 1 . - * . n 9 15 A * * < * * 1 Go * * = y . — tone: — —— 
wy n N ny a * K n La ow N r bt — 7 5 ” , = 5 — <> das -- = g 
* 5 nene Dr pg REES 7 ># 1 Pane” e eee oy PRE. rr ni ten > oye A eg 2 - 8 2 of N — : 
rr dy 6 bb EAA: G4 — A — r - « — 5 * 22 - —— . 1 0 
0 1 p a N A v * N * 1 = ” 
F) 
y ©) 
„ þ , * 
* 
8 q 7 - 
8 5 p 2 
* 4 *. 
4 - 7 
0 = . 933 
. 


1 3 
14 

4 

3 — 


[an vi "SLE bg 
BAT Cheng 
_ 


AAo 


tI, 


Or ARITHMETIC. Part]. 
CHAP. I NUMERA TION. 


TUmzxATION teacheth to read or write any number 
known, or propoſed. 


R U E I 


To read any number, divide it by commas into 


claſſes of three characters each, beginning at the 
right hand; over the right-hand figure of the third 
claſs, . a point; over that of the fifth, two 


points ; over that of the ſeventh, three points, Oc. 
The number to the left hand of the firſt comma, ex- 
preis by thouſands; that which hath over it the firſt - 
point, by millions; that which hath over it the ſe- 


cond, by billions; that which hath over it the third, 


by trillion, Sc. The left-hand character of each claſs 


is expreſſed by hundreds, the middle one by tens, 
and the right- hand one by units. 


R ä 
To write down any propoſed number, reverſe the 


former rule; and, if any intermediate place is want- 
ing, fill it up with the cipher (o). Upon thele oy 


ciples is effected the following table, 
NUMERATION- TABLE. 


1 10 0 0 © 0 110.000 0 1 00.000 
1 6 6 Lg. 8 * 6 8 4 9 F e 21 


en 
Q 
_ 


I 
nung 


S0: 
*$U9 


IHN Jo nog q, Jo $patpunyt 
uo 


suo JO spoapun ji 
uon Jo sus. IL. 
N J9 Spum no.. 
IV 40 Spoip un 
*SUOITJIJA JO $12.1, 
| *Spuzzno1 1, 40 spoapungg 
; *SPUT3zno1y, 1, JO SUaT, 
'SPUZ3nOY [, 
_ *SPatpunR- 


50 
"JOU 


suoi JO pνE¹w/-.. 


*SUO1JJIF 30 Jaou J. Jo sub. 
*SUOT 
8 


ind Jo 5n04q1, Jo spogpun i 
s uonHN Jo no.. Jo sung,, 


r SB de es 
VVT 
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Chap. . ADDITION, Rs 
. OBSERVATION © 
It is obvious from the table, that all numbers increaſe in 
a decuple proportion; and, conſequently, that, in a ſeries of 
numbers, every figure hath a local, as well as ſimple value: 
hence ciphers, though tbey have no ſimple value, when an- 
nexed to ſignificant figures, remove thoſe figures ſo many 
ſteps from the units place, and increaſe their value accord- 


ingly. | 
CHAP. II. ADDITION N of INTEGERS. 


DviT1on teacheth to find a ſum which ſhall be equal 
to ſeveral homogeneous ones given. | 


R U I- E. 

Place the numbers, homogeneous under homo- 
geneous ſucceſſively; then, beginning with the low- 
eſt, or units place, find the ſum thereof by collecting 
them all together, and, of that ſum, or total, write 
down under the column of units what belongs to 
that name, and carry the number of tens to be add- 


to which, in the very nature of numbers, it belongs: 
of the firm or total of the column of rens, write like- 
wiſe down, under that column, the units place, 
whoſe value will be tens, and carry the tens to be 
added with their homogeneous column, which is 
hundreds. Proceed thus through the whole, and 
take down the ſum of the laſt column all together, 
there being no other to which it can be carried. 


E X AMPLEM 
il. 7ͤ;ͤ ( 4.) 


75468 74307 4785601 59374 
37545 43243 - 31450 - 38 
18764 67548 5937 4 
34054 32764... $5478 8 
21687 13487 5684 9 
85403 54728 — 


273582 266337 | 
VVV , A Nuftration 


ed with the next column, being the denomination 
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oo ARITHMETIC. Part i. 


Illuſtration of the firſt example. 
| 3+7=104+4=14+4=18+6=24+8=32 ; of which total, 


2 belongs to the units column, and accordingly taken down 
there; the 3 in its local value is 30, or 3 tens; therefore, 
3+6+8+5+6+4+6=38$ tens, or 380; of which total, 8 
belongs to the place of tens, where it is taken down, and 
the 3, or 300, carried to be added with the column of hun- 
dreds ; thus, 3+4+6+6+7+5+4=35, or 3500; therefore 
5 falls to be noted down in the place of hundreds, whilſt 
the 3 remains to be added with the column of thouſands, to 
which it belongs; thus, 3+5+1+4+8+7+5=33, or, ac- 
cording to its local value, 33,c00; of which total, the 3 
to the right hand is taken down in the place of thouſands, 
and the other 3 carried to the column of tens of thouſands ; 
thus, 3+8+2+3+14Þ3+7=27, or, in its local value, 
270, ooo; of which ſum the 7 is taken down in its homoge- 
neous column, and the 2 in the place of hundreds of thou- 
ſands, to which it naturally belongs. The whole taken 
together becomes 273,582. er 5 


; OBSERVATIONS, 


1. Had the units place of any of the ſums of the columns 
been o, it is plain that o would have been taken down in 
that place. EE | on: os 
22. Had any of the ſums conſiſted but of one place only, 
there would have been nothing to carry to the next column. 

3. Tie reaſon of this manner of operation is ſufficiently 
demonttrated in the illuſtration, being a plain deduction from 
the rature of numbers; and, as all the parts of any thing 
whatever muſt be equal to the whole, the tum or total, thus 
found with ſufficient accuracy, muſt be equal to the ſeveral 
given numbers taken t»gether. _ „„ 

4. Operations in this rule may be proved by dividing the 
numbers into two or three different claſſes, finding the ſums 
of theſe ſeverally, and collecting their totals again into one; 
which, if the operations were right, will agree with that to- 
tal which was taken at once. Men of buſineſs prove their 
ſummations by adding firſt upwards and then downwards. 


4 


EXAMPLES. 
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7458 „ 

5978 | 34785 

4567 67857 

— 18003 34458 
8452 „ 

3455 

3978 15886 224242869 upwards. 


— 242869 downwards. 
33889= 33889 ; 


A Expedition, as well as exactneſs in calculating, de- 


pends much upon improving the memory ; and, as addition 
occurs more frequently in buſineſs than almoſt any other rule 


in arithmetic, both diſpatch and accuracy are abſolutely ne- 


ceflary : Wherefore, when one is ſufficiently accuſtomed to 
add the figures one by one, he ſhould be gradually led, to 
take them two by two, three by three, by either or more, as 
appears convenient; which will not only promote diſpatch, 
but be leſs liable to error. Thus, for inftance, the firſt four 


figures in the units place, of the firſt example, to one who 


hath been ever ſo little accuſtomed to addition, will at once 
preſent the ſum of 18. and the other two figures 14=32, &c, 


CAP. III. SUBTRACTION of InTzcexs. 


| Urra AcTION finds the- dillerence; called the remainder, 
I betwixt a leſſer number, called the ſubtrahend, and a 


greater, called the minuend, and is the converſe of addition. 


Place the numbers homogeneous under homoge- 


neous, the ſubtrahend in a line directly under the 


minuend. Then, beginning at the units place, if 


the figure in the ſubtrahend be equal to that cor- 
reſponding in the minuend, write down a cipher for 


the difference; if leſs, take down the figure which 


_ repreſents the difference; but, if greater, increaſe ' 


it by 10, and then take down the difference; remem- 
bering at the ſame time, that however oft the minu- 
| 2 | 72 9 
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end muſt be ſo increaſed, the next place in the ſub- 


trahend muſt be likewiſe increaſed by unity. Proceed 


thus till the whole remainder is taken down and com- 


pleted. 
E X AMP LES in INTEGERS. 


| „ (7-4) 
Minuend, 8467548 546317 47856478 5741563 
Subtrahend, 32541 38 257168 30704759 3 19458 = 


Ns, 5213410 289149 : 


Tluftration of the ſecond example, 


Beginning with the units place, becauſe 8 is more than 7, 
Increaſe 7 with 10, and 17 becomes the minuend ; therefore, 
. 17 —8=9, or 10—8+7=9; becaule the minuend was thus 


increaſed by 10, the next figure in the ſubtrahend muſt be 
increaſed by 1, which in effect is 10, and then it will be 
6+1=7; but {till the correſponding figure in the minuend is 
leſs, and therefore the ſame increaſe muſt be repeated, and 
then it will be 10+1—7=4. In the fame manner, and for 
the ſame reaſon, the next figure in the ſubtrahend muſt be 
increaſed by 1, and it will become 2; the correſpondent figure 


to which in the minuend is 3, and their difference, without 


any increaſe, is 1; which is noted down, and nothing car- 
le to the next figure in the ſubtrahend, SW. 


OBSERVATIONS. 


1. When all the figures in the minuend are greater than, 


or ſome of them equal | to their correſpondents in the ſubtra- 


hend, it will be obvious, that the difterence of the figures 
put down as correſpondents, muſt, when taken as one ſum, 
be the difference or remainder required ; for as all the parts 
of any number taken together are equal to the whole, fo the 
difference of all the parts of any two numbers make together 
mm difference of the wholes. 

When any figure in the ſubtrahend is greater than its 
correſpondent one in the minuend, the latter, before ſubtrac- 


tion, is increaſed by 10; and, for that reaſon, the next ſub- 


tiahend figure is increaſed by I: becauſe, from the nature of 
numbers, 10 in any place is equal to 1, in the next place to 


the left; therefore an equal number ngreaſcs both factors, 
and | 
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and the difference muſt accordingly be equal: for the fame 
difference will always exiſt betwixt g and 17, as betwixt 19 


and 27, or.betwixt 29 and 37, ad infinitum. 


3. If one number is to be ſubtracted from ſeveral, ſeveral 


from one, or ſeveral from ſeveral, it is plain that they muſt 


be reduced to two factors before ſubtraction, by addition. 
4. The accuracy of operations in this rule may always be 
proved by adding the remainder to the ſubtrahend, whoſe 


ſum, when the operat.on is right, will be equal to the mi- 
| nuend ; becauſe the ſubtrahend and remainder are the parts 


of the minuend which is conſidered as the whole. 


o 


— 


CHAP. IV. MULTIPLICATION of Ir EO ERS. 


T ULTIPLICATION: ſerveth inſtead of many additions; 

and, from two numbers given, called the Multiplier 
and multiplicand, findeth a third, called the product, which 
ſhall repeat the multiplicand ſo oft as the multiplier contains 
unity. For the more expeditious management of this rule, 
it will be neceſſary to commit to memory the following 


TABLE or MULTIPLICATION. 


2X 2=4' 1330-222 9, 4X 5=20| 5% 8=40 6Xi2=72! 8BX12= 96 
en 3=6 [3X 4=12j4X 6=24|5X 92245 7 = 9X = 81 

zx 4=8 j}3X 5=15 4X 7=28 5X10==50 7X B=56| 9X10= 90 

zx 5=10|3X 6=18|4X 8=32|5XII=55;7x 9==63\ 9X11== 99 
2X 6=12|3X 7=21|4X 9==36|5X12=60j7XI0==70) x12 2108 
2X 7=1413X 8=24|4X10==40{6X 6==36|7X115=77; 10X10==100| 
2X 8=16]3X 9==27 [4Xl1=44|6X 7==42|7X12=84:10X11=110| 
2X 9=18|3X10=30|4X12=48|6X 8:=48 [8% 8==64\10X12=120 
2XI0=20| ZXII==33|5X 5$=25|6*4-9==54]8X 9=72iI1XHI=121 
2X11=22|3X12==36|5X 6=30'6X10:=60|[3X10=80| 11X12==132 
2* 1222244 4=16|5X 7=35:6X11=66]8X1 188 12&ð 122144 


ä cams, 


1 RU | 
When the multiplier conſiſts of any number within 
the bounds of the table, the product is found at once, 
by multiplying every figure, or place of the multi- 
plicand into the multiplier, one after another, be- 
ginning with the units place; and the ſeveral pro- 


ducts* 


8 -Or ARITHMETIC. Partl. 
ducts are wrote down as the ſeveral ſums in addition; 
but, when the multiplier exceeds the bounds of the 


table, the product of every particular digit muſt be 


taken by itſelf, the firſt figure of every particular 
product placed directly below its reſpective multiplier, 
to anſwer the local value thereof, and the ſum of 
theſe ſeveral products will be the product required. 


„ LE Ss 
| (2.) 


12; EE, | | „ 
87 5467543 Multiplicand. 437546754 47845678978 
| I2 | 


8 Multiplier. II 


7003740344 Product. 5 | 5250561048 | 
5 Iluſtration of the firſt example. 
Beginning with the units place, by the table, 8X3=24, 


of which product 4 is taken down in its own place; then 


8X4=32+2, in the ſecond place of the laſt product, 34, in 
its local value =340, whereof 4 falls to be noted down in its 
own place, viz. the place of tens; again, Bx5=40+3=43; 
3 is taken down in its own place, and 4 is reſerved to be car- 


Tied to the product of the ſucceeding figure; then $74+4=b0, _ : 


here o is noted; 8x6+6==54, 4 is noted; 8X4+5=37, 
note 7; | 8X5+3=43, note 3; 8X7+4=60, note o; 8X8 
+6=70, which taken down all together, becauſe there is 
no new produè to which the figure in the higheſt place 
could be carried. | 8 | „ 


% e.. 
745678 5493565 67540573 
345 678 . 
3728300 337702865 | 
2982712 270162292 3 I 
2237034 202621719 4 
257258910 3 20535571122065 5 


OBSERVATIONS. 
1. When the multiplier conſiſts of any number within the 
$ounds of the table, the reaſon of the operation will be 


plain 


yo 


Cc 


4 « 
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plain from what hath been ſaid in addition, ſince multiplica- 


tion is only a repetition of that rule, ſo oft as the multiplier 
contains unity; to be ſatisfied of which any one may m ke 


the experiment at pleaſure, by finding the ſum of any mul- 
tiplicand repeated as oft as the multiplier contains unity. 
2. When the multiplier exceeds the bounds of the table, 


the products are taken partially, and the ſum of theſe pro- 
ducts muſt as certainly be the whole product, as it is true 
that the whole is equal to all its parts taken together. The 


reaſon of placing the firit figure of every particular multi- 


plier's product below its reſpective multiplying figure, will 


appear from this conſideration, that as each figure hath a 


ſimple and local value, both theſe values muſt be retained in 


the product: for inſtance, in the multiplier of the 4ih ex- _ 


ample, 4, from the place in which it ſtands, is really 40, and 
conſequently the firſt figure of its product is not 2, but 20; 
for which reaſon it mult ſtand in the place of tens. For the 


fame reaſon, 4 in the multiplier of the 6th example is 400 ; 8 
and therefore 2, the firſt figure of its product, is 200, and for 
that reaſon ſtands in the plage of hundreds. | 


3. Operations in this rule may be proved by ſhifting the 


factors, the reaſon of which is obvious; but more expedi- 


tiouſly by caſting out the gs. For an example, take an illu- 


ſtration of the proof of example 4. | 


* 744=11, exceeding 9 by 2, and 2+5+6=13, exceſs 
4+7—11, exceſs 2+8=10, exceſs 1, which is noted on the 


right fide of the croſs. The ſame is done by the multiplier thus 


3+4+5=12, excels 3, noted on the left of the croſs ; then 


- 3X1==3, noted, as it does not exceed q, the top of the 


croſs. If it had been 9, o would have been noted; if more 
than 9 or gs, the exceſs. After the ſame manner are the gs 
caſt out of the ſum of the products, and the laſt excels is 
found to be 3, which is ſet at the bottom of the croſs, and 
proves the operation to be right, being equal to the figure at 
the top. For becauſe in whatever place any figure ſtands, 
taken in its ſimple value, according to the place in which it 


ſtands, it will be equal to what remains, after all the gs con- 


tained in its value are taken away ; it follows, that the ſum of 
all the figures of which any number conſiſts, conſidered 
ſimply as ſo many units, is equal to the remainder, after all 


the gs are taken out of that number, which can be found in 


the real value of each figure of which it conſiſts. Hence, if 
this ſum be leſs than 9g, it is equal to what remains when all 
the qs poſſible are taken out of that number. But if this 

Vor. I. "4 B | wm. 
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10 Or ARITHMETIC. Part I. 


ſum is equal to, or exceeds q, the remainder, when the gs 
are taken out, will be equal to what remains when the gs 
are taken out of the given number; becaufe the number of 
gs in any number muſt be equal to the number of qs which 


is contained in the ſeveral products, and in the ſum of the 
| excels of gs in thoſe parts. | 


CONTRACTIONS m MULTIPLICATION. 


1. When there are ciphers on the right of eicher or both 
fictors, they may be neglected in the operation, but annexed 


to the ſum of the products. 


EXAMPLES. 
| (1.) ' (2.) 
7415678000 00 | 
123000 . 4550 „„ 


— — 


. 1 
91212839 4000000 - 299040000 | 


Hence, to multiply by 1 and any number of ciphers annex- 
ed to it, is only to annex thofe ciphers to the multiplicand. 
2. When unity is in the place of tens of the multiplicr, the 
product may be found in one line, by adding the product of 

that place in the multiplication ; and the ſame method may 


be extended by practice, to 2 or 3 in the place of tens. 


EXAMPLES. 
. „. 3 5 
8746754332 6 846% 00 8 


15 23 5 
Gr - 8 7 
. 


3 le will be found convenient, in applicate queſtions, to 
work by the component parts of the multiplier, which, for 


131 20131480 


any ſmal! number, will be found in the table; but if the 
multiplier be ſuch a number, for which no component parts 
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can be exactly found, the neareſt component parts muſt be 


taken, and the multiplicand being added ſo often to the laſt 


product, as the product of the component parts comes ſhort 
of the given multiplier, or fo often ſubtracted from it, as the 
product of the parts.exceeds the given multiplier, the ſum in 
the one caſe, and remainder i in the other, will give the tiue 


product. 
| EXA M P L ES. 
- (1) TV 
54537543 by 56 37415 by 74 
1 7 Wo: 
| 38 1762801 P 2099320 X 
| 8 2X0 "Lf TV 

3054102408 Te: 269388000 Product of 72 


7483000 Product of 2 


276871009 74 
The proof is taken by caſting the nines out of the given 
multiplier, and not the artzhcial .ones. 
4+ If the given multiplier is a number exceeding the bounds 
of the table, multiply by as many tens as the multiplier con- 
fiſts of places ſave one, the laſt product by the firſt figure on 
the left hand, the next in order by the ſucceeding place, &. 


the ſum of the products of theſe places gives that con RS 


EXAMPLES. 


(.) (2. 
ne * 578 | 74563000 by 6002 c 
TR h | 10 ; 
Wer peer 3 En, 745630 
25 10 . 10 
43684324600. 7456300 
2 , „ 


33 — the product of 500. 74563000 
30579027220. the a of ar — 


3494745968 = 


lth. 


* 447378000000 


| 252495396188 the product of 578. 149726000 


447527126000 | 
B 2 8 451i 


5. A H ME T I C. Part I. 


5. If the multiplier be any number near 100, 1000, 10000, 

ee. increafe the multiplicand by as many ciphers as there are 
figures in the multiplier, and ſubtract the multiplicand from 
itſelf thus increaſed as often as the multiplier wants units of 
that by which the multiplicand was increaſed. 


EXAMPLES. 


(I.) Multiply 87 54687 by 999 (2.) 4378 i into 9998 
99 is 1 ſhort of 1000 437800c0 
hecefore 8754687000 B75b= 2X4378 
8754087 6 


N 299984378 


o 
ee 


8 EIN 855 
K EM abate os n * * a y : 
N= * — Mg” » ” ir STAYS), Wat Beg 2 = ROE EPI ** . - 4 
u : 17, x „ tn Ee OE: 1 2 - * 5 * Y - 

ST" a.” n '- gr 4 L TANG” — 2 
en * eee eee Br 2 wy N " i K a » 
r eee rr 2 ˙·— — 

, a 

1 —— - mn yo — —— yo eng 
n nan F : wow 
e 3 


7 A 
1 
8 
£ 
F 
1 


EY 

Fr 

1 * e KS EI <a, Avon 

n 2 * Vee vi FF by ke xs 

EE, 2 * — — 
Wk n * 


8745932313 


6. When the multiplier can be „ into periods which 
are multiples of one another, the operation may be —— 
in the following manner. 


| EXAMPLES. 
—_— : Ts a ED 


45579896 = 8>5697487 
7 273479370 = 6x45579896, becauſe Sea 0 
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549739125656 = 569748796488 


Nete, One number is ſaid to be the multiple of another, 
when it contains it a certain number of times without any 
remainder. | 

Or in a 8 order, thus 


(2.) 5742135 into 52575 
$3575: : 


N 2871067 5 _ = 5$0000X57421 35 for 50000 
144553375 = 500X28710675 for 2500 
| 430600125 = 3X 143553375 for 75 


301892747625 = 5742135 X 52575 


7. If the multiplier be a repetend of the ſame figure, multi- 
ply by one of the l figures; and the figures of that | 
due 
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Chap. V. | DIVISION. :0 == 


duct added, as i they had been wrote down in as many pro- 
ducts as the multiplier Th PE the fake beute, sue the pro- 
duct nc. 


| EXAMPLES. ; 
Mi ( 2.) ; 
| 5847856789 ü e 540199898 
| 22222 | - : We 3 3333 ii 
| 1095713578 | | 1 ot. 162054. | 


12174473561 8% 


83. When the repeating figure is 2 high digit, collect the 
product of as many ones as there are digits in the multiplier, 


from the multiplicand, according to the rule in the laſt con- 


raction; 3 which product being. e into the repetend, 
will give the t true product. | 


| Example. | 5 784325634 into 7777 


861462839519374 Produdls colle Sed for 11111 11. 


6 239876635678 Product of um. 


44 5 


There is another contraction for finding the product of any 
ſeries of repeating figures, more elegant than any of the pre- 


ceding, but it will come in more properly in the next 15 


chapter. 


CHAP. v. DIVISION of whole Numbers. 


Ivisron findeth how oft one number is contained in 

another, and is a compendious method of ſubtraction, 

in the ſame ſenſe that multiplication is r method 
of addition. 


R U L E. 
Place the dividing number, called the diviſor, on 


the left of the dividend, or number to be arvided and 


ON 


& Or ANT HNM ETI Ca, Part l. 
on the right of the dividend place the quotient, as 
in the examples following. The factors being thus 
placed, point off ſo many places from the right of 
the dividend, as are equal to, or not exceeding the 
product of the diviſor, into any of the 9 digits, and 
this is called a dividual: in which, having conſidered 
how often the diviſor 1s contained, note the number 
of times in the quotient, then ſubtract the product 
of that quotient-figure, after it is multiplied into 
the diviſor, from the dividual, and to the remainder 


affix the next place i in the dividend for a new divi- 


dual, with which proceed as before; and if the di- 
viſor is not once contained in any dividual, increaſe 
the quotient with a cipher, before any new place is 
taken down to the right of the dividual; if any thing 
remains after all the places are taken down from the 
dividend, it is called the remainder, which, with the 
diviſor, expreſſeth ſome parts of unity, the number 
whereof 1s aſcertained by the remainder, and the 

quality by the diviſor, 
EFXAMPFLES 

(J.) 1 
Diviſor. Dividend. Quotient. 

42.) LT ( err nannt, 


115 34 
108 30 
76 = oh 
72 45 Shs 
47 17 
39 15 
5 - 
108 15 
(10) Remainder, 8 5 
(o) 
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Chas V. DIVE Io 


5 Illuftration of Example firſts 


The diviſor 12 is found in the firſt dividual 47, three times, 
which is noted in the quotient, and being multiplied into the 
diviſor, preſents a product of 36, which is brought down be- 
low its own dividual 47, and ſubtracted therefrom, by waich 
means we diſcover a remainder of 11: To this remainder, 
the next figure in the dividend being affixed, we are preſ.nt- 


ed with a new dividual of 115, which' contains the diviſor 


g times; conſequently g is noted in the quotient, and multi- 
plied into the diviſor, the product 108, being ſubtracted from 
its dividual 115, leaves a remainder of 7 to be increaſed by 
the next figure in the dividend, viz. 6; with which, and the 
remaining part of the dividend, we proceed as before, and at 
laſt there remains 10, which being taken up with the diviſor, 
and noted after the integral part bf the quotient, expreſſeth 
ten twelfth parts of one. - EE A 


OBSERVATIONS. 


Who Since, by the above method of diviſion, the dividend'ia 
taken into as many dividuals as poſſible, and the quotient taken 


out of the firſt dividual as near as poſſible, the defect made 
the foundation of the ſucceeding dividual; and this operation 
being repeated ſo oft as there were places in the dividend to 
bring down, or quotient-figures to note, it will be plain, 
if there hath been no error in the operation, that all the parts 
of the dividend have been added, and the number of times the 
diviſor is contained in thoſe parts hath been ſeparately tound : 
And ſince all the parts taken together are equal to the whole, 
it muſt follow, that however often the diviſor is contained in 
thoſe parts which conſtitute the dividend, ſo often muſt the 
diviſor be contained in the whole dividend. - | 

2. The beſt proof of operations in this rule is made by 
multiplying the quotient into the diviſor, whoſe product add- 
ed to the remainder, if any, muſt be exactly equal to the di- 
vidend. | 8 | 

A proof leſs certain, but much more expeditious, may be 
made by caſting out the nines, as in muitiplication, conſi- 


dering the integral part of the quotient as a multiplicand, 


the diviſor as a multiplier, and ihe dividend — the remain- 
der as a product. The proof by the nines, in either caſe, 
can only be applied to integers or decimals; fo that, upon 
the whole, the beſt and moſt general proof of multiplication 
is diviſion, and, vice verſa, of diviſion, multiplication. 
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14 Or ARITHMETIC. Pat], 
on the right of the dividend. place the quotient, as 
in the examples following. The factors being thus 
placed, point off ſo many places from the right of 
the dividend, as are equal to, or not exceeding the 
product of the diviſor, into any of the 9 digits, and 
this is called a dividual: in which, having conſidered 
how often the diviſor is contained, note the number 
of times in the quotient, then ſubtract the product 
of that quotient- figure, after it is multiplied into 
the diviſor, from the dividual, and to the remainder | 
affix the next place i in the 1 for a new divi- | 3 
dual, with which proceed as before; and if the di- 
viſor is not once contained in any dividual, increaſe 
the quotient with a cipher, before any new place is 
taken down to the right of the dividual ; if any thing 
remains after all the places are taken down from the 
dividend, it is called the remainder, which, with the 
_ diviſor, expreſſeth ſome parts of unity, the number 
whereof is aſcertained by the Innes and the 

_” by the diviſor, - 
EXAMPLES. 


(1). —_ 
Diviſor. Dividend. * | 
12 Ns” ( Wee. 15)7846735(523115 


15 
115 34 
108 30 
76 46 
72 +5 FEE 
47 17 
36 1 
118 23 
108 1 N 
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' Tlluftration of Example firſts 


The diviſor 12 is found in the firſt dividual 47, three times, 
which is noted in the quotient, and being mul:iplicd into the 
diviſor, preſents a product of 36, which is brought down be- 
low its own dividual 47, and ſubtracted therefrom, by waich 
means we diſcover a remainder of 11: To this remainder, 
the next figure in the dividend being affixed, we are preſ.nt- 
ed with a new dividual of 115, which contains the diviſor 
g times; conſequently g is noted in the quotient, and multi- 
plied into the diviſor, the product 108, being ſubtracted from 
its dividual 115, leaves a remainder of 7 to be increaſed by 
the next figure in the dividend, viz. 6; with which, and the 
remaining part of the dividend, we proceed as before, and at 
laſt there remains 10, which being taken up with the diviſor, 
and noted after the integral part bf the quotient, expreſſeth 
ten twelfth parts of one. WES 


OBSERVATIONS. 


1. Since, by the above method of diviſion, the rid 15 | 


taken into as many dividuals as poſhble, and the quotient taken 


out of the firſt dividual as near as poſſible, the defect made 


the foundation of the ſucceeding dividual ; and this operation 


Se 
er 


being repeated ſo oft as there were places in the dividend to 
bring down, or quotient-figures to note, it will be plain, 
if there hath been no error in the operation, that all the parts 
of the dividend have been added, and the number of times the 
diviſor is contained in thoſe parts hath been ſeparately tound : 
And ſince all the parts taken together are equal to the whole, 


it muſt follow, that however often the diviſor is contained in 


thoſe parts which conſtitute the dividend, ſo often muſt the 
diviſor be contained in the whole dividend. 9"  __7 
2. The beſt proof of operations in this rule is made by 
multiplying the quotient into the diviſor, whoſe product add- 
ed Oy = remainder, if any, mult be exactly equal to the di- 
Vi . NET 1 
A proof leſs certain, but much more expeditious, may be 
made by caſting out the nines, as in muftiplicatian, confi. 
dering the integral part of the quoiient as a multiplicand, 


the diviſor as a multiplier, and ihe dividend — the: remain- 


der as a product. The proof by the nines, in either caſe, 


can only be applied to integers or decimals; fo that, upon 


the whole, the beſt and moſt general proof of multiplication 
is diviſion, and, vice verſa, of diviſion, multiplication. 
| Ee” Example 


16 Or ARITHMETIC. Part | 
Example (3.) N oats) = E 
375)5478989(1461044? 25476)88350768(3468 
„ 76428 
1728 73289 = 119227 
150 oa % 101904 3 X 6 
2289 :; _ 173236 
2250 5478989 Proof by multi- 152856 
— plication, — 5 
398 5 203808 Proof by 
1 37 203808 caſting out 
1 = — „ — . — the nines, 


. 9 0 


CONTRACTIONS WMW DIVISION. 

1. In dividing by unity, the quotient will be found juſt 
equal to the dividend ; therefore in dividing by 1, and any 
number of ciphers, if as many places are cut off from the 
right of the dividend, as there are ciphers to the right of x 
in the diviſor, the number to the left of the ſeparating point 
in the dividend will be the integral part of the quotient, and 
that to the right will be the remainder, or fractional part. 
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EXAMPLES. : 
Quot. Rem. Quot. Rem. Quot. Rem. 
1000) 4578. 567 1000 545. 78 10000) 597. 8451 


2. For the ſame reaſ n, when there are ciphers to the right 
of any diviſor, an equal number of ciphers or figures may be 
cut off from the right of the dividend, and the remaining fi- 

gures to the left being divided by the ſignificant figures in 
the diviſor, will quote the integral part, and the figures on 
the right of the point, annexed to the laſt remainder, will F _ 


give the fractional part. | 
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1 VVV 
25000) 3578467 50001431387 3500) 376454 ( 10758 
| 25 | - | 


"I. 
L 107 264 
_ 100 245 
78 105 
by 75 175 
Out | 
34 (2067) 
ES, 25 
96 
75 = | 
uſt | | Note, As an equal number of 
ny © 2177  Ciphers was cut off from both fac- 
the 200 tors, there was nothing to conſti- 
1 = 8 8 tuteè a remainder, and therefore 
int | 175 there is no fractional part. - 
nd 175 
O 
—_ 3. When the diviſor conſiſts but of one or two figures, 
n. the operation may be performed by à mental multiplication 
x and ſubtraction; in which caſe, no part of the work needs 
do be noted but the quotient, and it may ſtand as in any of 
| the ſubjoined | ; 
ght _ ay | 1 | 
2 E K 1 M g 
„% (2. „ 
on 5047856743 8007456 75645 ＋5 302529 
vill Þ | | 2114202 | 
95713467 70 N 
. 4 When the diviſor is a compoſite number, divide by its 
component parts continually, and the laſt quotient gives the 
integral part of the anſwer. For the fractional part, multiply 
the laſt remainder by the laſt diviſor but one, and to the pro- 
duct add the remainder belonging to that diviſor ; multiply 
8. this ſum by the next preceding diviſor, to which add its cor- 
gs | Ds reſpondent 


VoI. I. 


0 + 
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| reſpondent remainder ; and thus proceed, till you have mul- 
tiplied by the firſt diviſor, and added i in the firſt remainder, 


Example. Divide 7456: 85 by 75 
| 75=3X5X5YN 7450785. 


#1401357 - The L is found 


8 by CR. | 
3) 209271: 2  2X5+2X5= 


99423 2 
Or the remainders may be valued as in the — 


| E 1 . . 
| Divide 37841 by 18 
48 = 86) 37847 Por 2 when reduced to bike = 218 
| : | and * 8 ö = 25 but 1X 17217 


9) g . m b=es, 
788 Rem. 28217 4 ” 


The laſt method will be found 40 be moſt d for 


practice, but it will be beſt underſtood when we are come to 


reduction of vulg ar fractions. 
Wen both factors are de. it will ſhorten 


the diviſion conſiderably, to abridge both factors according 
to the following method. 


57456 by 56 — 
4159 57456 11)88 NJ 47415665 
2914 14304 | | = . 4310515 

7/ 7182 wn 


1026 Quotient. 


This and the pe Sas dee are e on the 
ſame principles, viz. That if equal quantities be divided b 
equal quantities, che quotients will be equal; and though they 
map at firſt view ſeem to be one and the ſame, they will be 


differently applied, as may be obſerved in the ſequel: 
Tn 


ad at 


— I 
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Supplement to contractions in multiplication. 


1. To multiply by a whole number and a fraction, find 


the product of the integral part as before, and take parts of 


the multiplicand for the fraction. 


Multiply 3475 by 52 54789, 6758 Note 4 of 84 


55 | 42 3+ of I. 


17375 2219156 420274 
1737 182937 50682 
leo N | 
: 25342 
255742 ; 


191125 


2. The digit 9 hath a property peculiar to elf, that 


whatever other digit, with any number of ciphers annexed, i is 
divided by it, the quotient will conſiſt wholly of ſuch digits, 


and ſo many gths of an unit over; hence the following me- 
thod of — Ys by repetends. 


* 


EXAMPLES. 


(..) . 1 
575 by 666 4745 by 777 3987 by 5555 
6000 5 7000 50000 


— 


Ae 9) 33215000 9 189350000 


, 220300 


383333 369055 —— 
383 Subtract. 30690 Subtrakt-. 2 


——— — [ Nnꝑç— — — naewremangey mo. ere aomm—_————.. 


382950 Product. 3586863 Product. 21036785 


———— ͤ —r8äm4 en > 


This laſt contraction will be ae immediately af- 
ter diviſion of decimals, where it will be better underſtood. 
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20 Or ARITHMETIC. Part I. 


C H A I. 
ESSAY on Moxzy, Weichrs, and aba 


N the REF 30 chapters we have cntleavdired,; with as 


much perlpicuity and conciſencls as poſſible, to ſhow the 


pr. erties and combinacions of abſtract or pure numbers, as 
far as concerned the fundamental rules of artiihmetic, in a me- 
thod that leads gradually to eaſe, diſpatch, and certainty in 


calculation. Bur, before we can ſhow the uſe of theſe rules 
in matters of buſineſs, it will be proper to give fome account 


of the monies, weights, and meaſures, which the Britiſh 
merchant hath occaſion to be acquainted with ; 2s a proper 
knowledge of theſe is not only intimately connected with, 
but a ſue en in the mercantile buſineſs. 


. MONEY. 


In the firſt ages of commerce, there was little occaſion FS: 
computation, as one commodity was bartered for another by 


the bulk; a cuſtom which, even at this day, prevails among 
the ſavage unpoliſhed nations of Chili on the South ſea, in 
the land of Jeſſo on the Pacific ocean, and other barbarous 
countries: but by degrees, as improvements were made in 
the world, ſomething. new was added daily to the conveni- 
encies of life; and as ſuch a method of bartering commo- 
Cities was found to be dificult and inconvenient, it was 
agreed among mankind to make choice of one commodity, 
which being in general and conſtant efteem, an equivalent 
quantity of it mi zht always remove the difficulty of bartering 
in kind. To determine therefore this ſubſtance that ſhould 


be in univerſel and conſtant eſteem, they made choice of 


gold and ſilver, not only becauſe they were diviſible and por- 
table, but becauſe they were more valuable than other me- 


tals. Since there was a conſidærable difference in the nature 


of theſe two metals, and gold was more precious than 
ſilver, both on account of its rarity and intrinſic worth; be- 
ſides the expenſe in working gold far exceeds the charpe 
which attends the working filver, as appears by the tax paid 
upon each to the ſovereign lords of mints, that upon gold 


being only 5 of the hundred, and that on ſilver 20: it was 


| therefore uit to aſcribe a greater value to gold. And becauſe 


the baſer metal ought to be given in greater meaſure, that 
what was wanting in in quality might be made up in quantity; 
EY ir 
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the ſame both for matter and weight. 
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 $60=240=20=1 pound, L. Quarter guinea, 


it was likewiſe found neceſſary to fix a proportion between 
them by fome certain and determinate rule; whence it is, 
that, in the practice of commerce, though formerly the 


| proportion of —_m to ſilver was ſettled as ten to on-, yet the 
matter is fo 


ettled at preſent, throughout the grea.elt part 
of Europe, that 1 ounce of gold is worth about 15 ounces 


of ſilver. When this ſubſtance was agreed upon at firſt to be 


a common equivalent for any of the convenien ies of life, 
the particular quantity of it to be given as the value of any 
thing .elſe, was determined by the bulk and weight only ; 
but afterwards, to ſave the trouble of proving this weight 
upon every occaſion, it was coined into certain forms by pu- 


blic authority, and impreſſed with a mark of diſtinction, ex- 


preſſing the quantity each piece contained, fo that it ſhould 
always have the ſame determined value, and be every where 

In Britain, as in all other trading places, the current mo- 
ney or ſpecie is either gold, ſilver, or copper. The ſtandard 


of gold coin is 22 carats of fine gold, mixed with 2 carats of 


alloy, in the pound weight Troy; and the ſtandard of filver 
coin is 11 ounces and 2 pennyweights of fine ſilver, mixed 
with 18 pennyweights of copper. Theſe maſſes being thus 
proportioned, and reſpectively divided into pieces of a certain 
weight, upon which the current ſtarap, authoriſed by the 
prince, is impreſſed, conſtitute the ſeveral coins we meet 
with in Britain, the value whereof is determined by an ima- 
ginary piece, called the pound Sterling, by which we buy and 
fell, and kcep all accounts. | | 


The diviſion of the pound The coins uſed in Britain, 
Sterling is as follows. with their value. 


Farthings, marked qrs. Soi Coins, .,. 


4 = 1 penny, - d. - The Guinea, 
49. 12= 1 filling, 8. Half-cuinea, 


1 


[| 
oO © 


7 | SILVER COINS. 
When ſhillings and pence The Crown, 
are wrote together, they are Half. crown, 
often in figures diſtinguiſhed Shi:ling, 
thus, 4c, .. 45S. and 5 d. Sixpence, 

10]. i. e. 10 8. and 10, i. e. CoprER Coins. 
10 d. | The Halfpenny, =o © of 
| | Farthing, = 0 o OF 
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is Or ARITHMETIC. Parti 


There are ſome gold pieces bearing the Fr of other 


countries which are likewiſe current in Britain, namely, the 
Moidore, = L. 1, 7 s. and the Joannes, = 12 


and the half and quarter ditto. 


The pound of gold Troy, including the alloy, is divided 
into 441 parts, which are ſtamped into guineas, and into ” 
parts, when ſtamped into > half-guineas. 


OBSERVATION. 


If an exact proportion between gold and ſilver is not 


maintained, and fixed unalterably, according to ſome uni- 


verſal rule adopted by the generality of the European nations, 


the conſequence may be dangerous to a a aan in the affair 
of money. 
Suppoſe that in ſome particular kingdom a money-ſyſtem 


prevails, that ſhall raiſe the gold above its real value, and 


that in this regulation, inſtead of the common proportion of 
1 to 15, that now obtains, an ounce of gold is allowed to 
be equivalent to 16 ounces of ſilver, ſince ſuch an alteration 


would raiſe the gold 65 per cent. above its value, and reduce 
the ſilver to juſt 10 much below its worth; it is evident that 
this increaſe of the current price of gold would naturally 


cauſe the ſilver to be exported out of the kingdom; and as 
gold would be imported in its ſtead, and increaſe greatly, the 


nation muſt unavoidably loſe 64 per cent. of all the ſilver that 
would be thus exported. 

On the other hand, ſhould the ſilver money be raiſed a- 
bove its value, (> that I 4 ounces ſhould be deemed equiva- 
lent to one ounce of gold, while the proportion ſhould ſtand 
thus, the ſilver money would not only continue in the kingdom, 
but alſo increaſe greatly, and the gold coin would be export- 
ed in the ſame proportion by which means the nation would 
ſuſtain a.loſs of 73 per cent. Moreover, from theſe varia- 
tions two aoſurdities would follow; the one is, that both the 
prince and the people would loſe of that part of their monied 
property 67 per cent. ſhould the above diſproportion fall upon 
the gold coin; and 73, thould it fall upon the ſilver. The 
other inconvenience LY be, that there would be no ſpecie 
to circulate in the kingdom, but either gold only, or filver 
only, according as the one or the other of theſe metals ſhould 


happen to be eſtimated above its true proportion, To main- 
tain an exact proportion therefore between gold and ſilver, 


are eflential points of good conduct, with regard to the pre- 
ſervation 


7” £0. 
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ſervation of money, that are by no means to be neglected. 
There is another conſideration, however, that hath a ſur- 
s. XZ priſing effect on the money. matters of a kingdom, and that 

is the balance of trade; which when it is againſt a nation, 
its money muſt be carried to foreign nations, to pay for the 
exceſs of goods imported above thoſe which have been ex- 
ported; but if it is in its favour, the money will not only 
continue in it, but alſo increaſe and multiply. 
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The Laws of ENGLAND relating to MONEY. 


i- By 20th Edw. I. merchants are prohibited from trafficking 
is, with money, and importing clipped coin, under the pain of 
air 3 forfeiture. 1 8 "= 
3 qgth Eu. III. c. 1. Gold or filver plate, or coin, not to 
Mm be exported without licence, under the pain of forfeiture, 
nd Search to be made for falſe coin imported. | 
of Money not to be impaired in weight or alloy, 25th Ed. III. 
to „. 13. 


* 


on Doo coin to be current but the King's own, and any per- 
ce ſon may refuſe foreign coin, 27th Edw. III. c. 14. © 
nat Foreign coin not to be current in England, but to be 
ly 3 melted down, 17th Rich. II. c. 1. | : 
as Coin or plate found in the cuſtody of per ns ready to 


the 3 paſs the ſeas, or in any ſhip, to be forfeited to the King, 
hat 2d Hen. IV. c. 5. 87 | 1 32 
Ireaſon to clip or file money, 3d Hen. V. c. 6. 

Z 

2, 


a- Gold to be received in payment by the King's weight, 
va- th Hen. V. c. II. 55 | 


ind The mint-maſter to keep to his alloy, and receive ſilver at 
m, dhe true value, on pain of double damages, 2d Hen. VI. c. 12. 
I Coins of gold and ſilver to continue current, notwithſtand- 

ing they may be cracked or worn, but not, if they are clipp- 
ria- ed; monies clipped to be exchanged at the mint. Coin 

: 7 tranſported to Ireland above 6 s. 8 d. or Iriſh coin imported 
above 3 5. 4 d. to be forfeited. A circle to be made round 
the outſide of money, 14th and 15th Hen. VIII. c. 12. | 

Countcr.eiting, impairing, Sc. of coin, or foreign coin 
made current, is made high treaſon by 14th Eliz. c. 3. and 
4. and by 18th E/:z. c. 1. and 7. 8 

Silver coin melted down to be forfeited, and double value, 
13th and 14th Ch. II. c. 31. . | | 
Gold and ſilver delivered into the mint to be affayed, coin- 
ed, and delivered out, according to the order and time of 


bringing in, 18th CV. II. c. 5. | | 
5 = | | Buying 


* 


5 


24 Or ARITHMETIC. Part l. 


Buying or ſelling clippings or filings, L. 500 penalty. 
Perſons melting coin to be impriſoned ſix months, beſides 
forfeiture, &c. Perſons apprehending money-coiners, Qc. 
to have L. 40 reward; and guilty perſons difcovering two 
others, to be pardoned, 6th and 7th Will. III. c. 17. L. 
Perſons bringing plate to the mint to be coined, not to 
pay for coinage, but to have the ſame weight of money de- 
livered out. Perſons keeping public houſs to have no manu- 
factured plate but ſpoons. Molten ſilver or bullion not to be 
ſhipped off, without a certificate from the lord mayar that 
oath hath been made that it is foreign bullion, under the pe- 
nalty of L. 200; and officers may ſeize the bullion as forfeit- 
ed. Gold or ſilver, not exceeding L. 200,000, may be ex- 
ported with a licence. Guineas not to go for more than 
22 5. 7th and 8th Will. III. c. 19. 

Hammered filver coin brought to the mint, to be received 
at 5 J. 4 d. per ounce; recei ers of :axes, Wc, to receive mo- 
ney at 5 5. 8 4 per ounce, to be delivered back to the bringers 
in; and receivers, Ec. to be paid into the exchequer, with 
an allowance of the deficiency in recoining. Silver- plate, 
Oc. to contain 11 ounces and 10 penny weights of fine ſil- 

ver in every pound, and to be marked with the two initial 
letters of the worker's name, on pain of forfeiture. Plate 
received at 5 5. 4 d. per ounce to be meited down, Bth and 
9th Will. Il. c. 7. and 8. 

It is made high treaſon, to make any ſtamp, die, old; 
Se. for coining, excepting by perſons employed in the mint, 
Sc. Conveying ſuch out of the mint, the ſame. Colouring 
metal reſembling coin like gold or filver, or marking it on 


the edges, 18 likewiſe n kak treaſon : and mixing blanched 


Copper with ſilver, to make it heavier, and look like gold, 
or receiving or paying counterfeit milled money, is felony, 
Sth and gta Will. III. c. 26. | 

Hammered ſilver coin may be Altec 1 in payment, as not 
being the Jawful'coin of this kingdom, gth Mill. III. c. 2. 

Any perſon may cut, break, or deface pieces of filver mo- 
ney, ſuſpected to be counterſeit, or diminiſhed otherwiſe thar 
by wearing; but if they ſhould, upon trial, appear to be 
Jawful money, c. to ſtand to the loſs, gth and 20th 
Ii. c 21. 

No perſon to make or coin n any farthings or bilfpence; or 
pieces to go for ſuch, of copper, under the penalty of L. 5 
for-every pound weight, gth and oth Will. IH. e. 25. 

On a ſcarcity of filver coin, for remedy guincas were ſunk 
to 215. by proclamation 3d Geo. I. 
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Perſons counterfeiting broad pieces of gold, or uttering 
them knowingly, to be guilty of treaſon, 6th Ges. II. c. 26. 

Waſhing, gilding, or altering the impreſſion of any real 
or counterfeit ſhilling, or ſixpence, or braſs- money, to make 
the one paſs for a guinea, or halt-guinea,: or the other for a 


ſhilling or ſixpence, is high treaſon. Knowingly uttering 
| falſe money, for the firſt offence {1x months impriſonment, 


for the ſecond two years impriſonment, and for the third fe- 
lony without benefit of clergy. If any perion, knowingly 
uttering falſe money, ſhall have about him any other falſe 
money, he ſhall ſuffer one year's impriſonment ; and coiners 


of halfpence or farthings, two years impriſonment, Sc. 


15th U H. „ 1. N 

uarter-guineas were ordered to be coined in the fſt 
Geo. III. of which ſome had been ſtruck in the reign of 
Geo. I. but were become ſo rare, that they were ſcarcely to be 
met with. | | | | | | 


— 


I. Or WEIGHTS. 


As the ſecurity of commerce depends much on the juſtneſs 


of weights, moſt nations have taken care to prevent their 


being falſified. The ſtandard of weights in Britain is kept 
in the exchequer, by a particular officer, called the cler4 or 


comptroller of the market, By the 27th chapter of Magna 
Charta, the weights are to. be the ſame all over England ; 


but as commerce flouriſhed, and introduced a greater variety 
of commodities, it was found convenient to vary the original 
weight, and likewiſe invent others better calculated for diſ- 


patch in buſineſs, which hath introduced a diverſity of 
weights, in almoſt every different county or province. The 


firſt of all the weights uſed in Britain was a grain of wheat, 
picked out of the middle of the ear, which, being well 


dried, became the leaſt denomination of Troy weight, now 
uſed for gold, ſilver, jewels, feeds, liquors, bread, and me- 
deines. 1 


TABLE or TROY WEIGHT. 


Grains. | ; 

24 = 1 pennyweight, dwt. 

480 = 20 = 1 ounce, 3. 
5760 =240 =12=1 pound, tb. - 


We. IJ. - ay 


ww 0 ARITHMET I C. Parr]. 
Buying or felling clippings or filings, L. 500 penalty. 


Perſons melting coin to be impriſoned fix months, beſides 
forfeiture, &c. Perſons apprehending  money-coiners, &c. 
to have L. 40 reward; and guilty perſons diſcovering two 
others, to be pardoned, 6th and 7th Will. III. c. 17. 

Perſons bringing plate to the mint to be coined, not to 
pay for coinage, but to have the ſame weight of money de- 
livered out. Perſons keeping ublic houſ-s to have no manu- 
factured plate but ſpoons. Molten ſilver or bullion not to be 

- ſhipped off, without a certificate from the lord mayor that 
oath bath been made that it is foreign bullion, under the pe- 
nalty of L. 200; and officers may ſcize the bullion as forfeit- 
ed. Gold or ſilver, not exceeding L. 200, ooo, may be ex- 
ported with a licence. Guineas not to go for more than 
22 5. 75th and 8th Will. III. c. 19. 

Hammered ſilver coin brought to the mint, to ) be received 
at 5 5. 4 d. per ounce; receiers of taxes, &c. to receive mo- 
ney at 5 5. 8 4 per ounce, to be delivered back to the bringers 

in; and receivers, &c. to be paid into the exchequer, with 
an allowance of the deficiency in recoining. Silver-plate, 
Sc. to contain 11 ounces and 10 penny weights of fine f1]- 
ver in every pound, and to be marked with the two initial 
letters of the worker's name, on pain of forfeiture. Plate 
received at 5 5. 4 d. per ounce to be meited down, Sth and 
9th Will. III. c. 7. and 8. 0 

It is made high treaſon, to make any ſtamp, die, mold, 
Sc. for coining, excepting by perſons employed in the mint, 
&c. Conveying ſuch out of the mint, the ſame. Colouring 
meta] reſembling coin like gold or filver, or marking it on 
the edges, is likewiſe high treaſon : and mixing blanched 
copper with ſilver, to make it heavier, and look like gold, 
or receiving or paying counterfeit milled ny is TENG, 
Sth and gth Will. III. c. 26. a 

Hammered ſilver coin may be refuſed in payment, as not 
being the lawful'coin of this kingdom, gth Will. III. c. 2. 

Any perſon may cut, break, or deface pieces of ſilver mo- 
ney, ſuſpected to be counterfeir, or diminiſhed otherwiſe thar 
by wearing; but if they ſhould, upon trial, appear to be 
lawful money, Ec. to ſtand to the loſs, gth and 10th 
Hill. III. c. 21. 

No perſon to make or coin any farthings or inlſpence, Or 
pieces to go for ſuch, of copper, under the penalty of L. 5 
for every pound weight, gth and roth Will. III. c. 33. 
On a ſcarcity of filver coin, for N guincas were ſunk 
to 215. * proclamation 3 Geo, I. 
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Perfons counterfeiting broad pieces of gold, or uttering 
them knowingly, to be guilty of treaſon, 6th Geo. II. 4. 26. 

Waſhing, gilding, or altering the impreſſion of any real 
or counterteit ſhilling, or ſixpence, or braſs-money, to make 
the one paſs for a guinea, or halt-guinea, or the other for a 
ſhilling or ſixpence, is high treaſon. Knowingly uttering 
falſe money, for the firſt offence ſix months impriſonment; 
for the ſecond two years impriſonment, and for the third fe- 
lony without benefit of clergy. If any perſon, knowingly 
uttering falſe money, ſhall have about him any other falſe 
money, he ſhall ſuffer one year's impriſonment; and coiners 
of haltpence or farthings, two years e . 
15th Geo. II. c. 28. 

uarter-guineas were ordered to be coined in the 1ſt 

Geo. III. of which ſome had been ſtruck in the reign of 
Geo. I. but were become ſo rare, that they were As to be 
met with. | 


Il. Or WEIGHTS. 


As the ſecurity of commerce depends much on the juſineſs 
of weights, moſt nations have taken care to prevent their 
being falſified. The ſtandard of weights in Britain is kept 
in the exchequer, by a particular officer, called the cler or 
comptroller of the market, By the 27th chapter of Magna 


Charta, the weights are to be the ſame all over England; 


but as commerce flouriſhed, and introduced a greater variety 
of commodities, it was found convenient to vary the original 
weight, and likewiſe invent others better calculated for diſ- 
patch in buſineſs, which hath introduced a diverſity of 
weights, in almoſt every different county or province. The 
firſt of all the weights uſed in Britain was a grain of wheat, 
picked out of the middle of the ear, which, being well 
dried, became the leaſt denomination of Troy weight, now 
_ for gold, filver, jewels, ſeeds, liquors, bread, "and me- 
cines. 


TABLE or TROY WEIGHT. 


Grains. 

24 = 1 pennyweight, dwt. 
480 = 20 = 1 ounce, . 
$760 e pounds tb. 
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„ o. ARITHMETIC. n! 


APOTHECARIES WEIGHT 
Is deduced from Troy; but convenience taught them to 
vary the diviſion, for compounding their medicines, accord- 


„ 


Grains. | 
20 25174: Serupley-J« 
60 = 3 = 1 dram, z. 
{80 ="24 = 5 22 2 Qunce, 3. 


5750 =288 =96 =12 = 1 pound, sb. 


AVOIRDUPOISE WEIGHT 


Was rather introduced by chance, and confirmed by cus 
ſtom, than fixed by any law. The Troy weight was in prac- 
tice found to be too ſmall for coarſe and heavy goods, ſuch 


as grocery wares, pitch, tar, roſin, wax, tallow, flax, hemp, 


Sc. copper, tin, iron, lead, ſteel, fiſh, fleſh, butter, cheeſe, 
ſalt, c.; for which, and other ſuch goods, it was thought 
proper to allow a greater weight than the law had provided, 
which in this weight exceeds the Troy by , one pound 
Avoirdupoile being equal to 1 tt, 2 3, II dwt. 155 grains 


Troy. In lead, they give only 19 cwt. to the tun or fod- 


der. 


TABLE of AvorRDUPoIsE Ditto LESSsER WEICH 
GREATER WEIGHT: * 


= - | Dtops. 
28= 1 quarter, gf, - | 16. 1 ounce. 
112 4= 1 hundred weight, cwt. 256= 16= 1 pound. 


2240=80=20 = 1 tun. __  3584=224=14=1 ſtone, 
After the union, when the weights in Scotland were at- 
tempted to be reduced to Engliſh ſtandard, it was found that 
the Scotch Troy pound was equal to 7600 grains, and the 
Engliſh Avoirdupois to 7000: hence, the S-otch, Paris, or 
Amſterdam pound will be to the pound Avoirdupoiſe as 38 
to 35. Beſides the Scotch Troy weight, commonly known 
by the name of Dutch weight, whereof a table is ſubjoined, 
there is another weight derived from it, called Tron weight, 


which, in different places, conſiſts of a heavier or lighter 
| ; | 8 pound, 
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Chap. VI. ESSAY ow WEIGHTS. 27 
pound, according as cuſtom hath eſtabliſhed it. The pound 


Tron weight runs from 20 to 24 ounces generally, and in 


ſome places, but rarely, falls as low as 19 Ounces. 


TABLE of Score D or DuTcy WEIGHT. 


Crank |. Note, The Tron weight 
 36= 1 drop. is divided in the lame 
$76=- 10= 1 3 manner as the Troy in 
9216= 256= 16= 1 lb. the adjacent table, ex- 
14745040062 ſtone. cepting the pound into 
ounces, of which there is 

no certain regulation, 


Wool weight is founded on, and derived from Avoirdupoiſe, 
the pound in both being the ſame, but the roman” weights 
different. 


TABLE or WOOL „ 


7= 1 clove. 

14= 2= 1 ſtone. 
28. 4= 2= 1 todd. 

182= 26= 13= 06x= I wey. 
364 52= 26= 13 = 2= 1 ſack. 
4368=624=312=1 56 =24=12=1 laſt. 


/ 


Mete I. Some few authors make 8 pounds in the clove. 
2. Woolſtaplers generally purchaſe their wool by the todd, 


vie fell it again, when ſorted and ſtapled, by the pack, con- 


liſting of 240 pounds 


The REFINERS WEIGHTS. 


Blanks. 5 
24= 1 perrot. Nate What they denominate 
480= 20= 1 mite. carats are the of a ib, an 3 | 
9600==400=20=1 grain. or any other weight. 


The WEIGHTS for MzzCHANDISES uſed in HoLLAND, 


24 grains=1 drachm; 3 drachms, or 72 grains, =1 groſs; 
30 grains = = 1 engel; 10 engels, or 4 graſs and 2 grains, = 
D 2 I loat 3 


3 Or ARITHMETIC. Part I. 


1 loot; 16 loots, or 8 ounces, = 1 mark; 2 marks = 1 


3 8 pounds = 1 ſtone; 165 pounds — I waggon, or 


wage; 400 pounds = 1 load; 15 pounds =1 e 20 
liſponds = 1 ſchippond. 


DUTCH WEIGHTS for Got and sven. 


32 acces = I engel, 20 engels = 1 Ounce, 8 ounces = . 


mark, for groſs gold. 


24 parts = 1 grain, 12 grains = I carat, 24 carats = 1. 


| mark, for fine gold. 


Note, The mark weights are about 1 per cent. lighter than 
the Trop weight of London. | 


3 for MERCHANDISE uſed in HAMBURG. 


2 loots =I ounce, 16 ounces = I pound, 10 pounds = 1 
ſtone of wool or feathers, 14 pounds = 1 diſpound, 20 pounds 
= 1 ſtone of flax, 8 diſpound = 1 center = 120 pounds Avoir- 
dupoiſe of London. 16 pounds of feathers or wool is a dil- 
pound, and 20 diſpounds = 1 ſcippound of the ſame. 16 diſ- 
pounds — 1 tun of butter or tallow. 4 
100 pounds of Hamburgh = 98 of Amfterdam = 21037 of 


Antwerp = 1075 of London. See the table in the compari- 
ſon of weights and meaſures. _ 


II. MEASURES. 


The ſame neceſſity that introduced money * weights, 
may juſtly be ſuppoſed to have introduced meaſures; as the 
molt certain method of aſcertaining quantities bought and 


ſold. The: common meaſures uſed in Britain are thoſe which 
follow. 


. CLOTH MEASURE, which is A 


1. The yard = 4 quarters = 16 nails = = 36 inches; by 

which are meaſured and ſold all kinds of Engliſh woollen 
. linen, wrought filks, tape, Ec. 

2. The Engliſh ell = 14 yard 20 nails = 45 inches, by 
which is meaſured chiefly a ſpecies of fine linen called Hel- 
land. | 
Ie Flemiſh ell =} eee 12 nails = 27 inches, chiefly 
my ed to RT 85 
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4. The Scotch. ell = 1 yard = 37 inches, by which green 
linen, and moſt of the private or houſe manufaQtures 1 in the 


country, are bought and ſold. 


II. CORN MEASURES, e eee 


1 Engliſh, in which the pint is found to weigh I pound 


"+ roy, and the ſeveral denotninations are as follow. 


abs TABLE of Ex6Lisn Day Museen. 


Pints. 1 
9 1 gallon. 

168 2 1 peck. 

64= 8= 4= 1 buſhel. 

256=' 32= 16= 4= 1 . | 
512= 64= 32 B8= 2= 1 quarter. 
2560=320=160=40=10=" 5=1 wey. 
Sine . 1 laſt. 


Cars. falt, coals; lead- ore and 4 dry 1 are mea- 
ſured according to this table. Corn is generally fold in Eng- 


land by the quarter, 5 whereof are reckoned to the ton of 


freight. The ton of wheat weighs between 2200 and 2500 
pounds Avoirdupoiſe ; of rye, between 2100 and 2240 
pounds ditto z and of barley, between 1700 and 1800. 

By the ſtandard in his Majeſty s exchequer, every round 
buſhel with a plain and even bottom, 185 inches wide 
throughout, and 8 inches decp, is eſteemed a legal corn 
buſhel, and will contain 215045 cubic inches; conſequently 


the corn-2allon contains 2685 cubic inches. 


2. Scotch, in which the boll of meal weighs 8, and amongſt 


the farmers in the north, frequently 9 ſtone Dutch, or 


Scotch Troy weight; is divided as follows. 


Lippies. | 
11 
16= 4= 1 firlot. 
64 16=. 4= 1 boll. 
FOE Tor chalder, 


"Nw: The wheat firlot in Scotland contains 214 pints 


Scotch meaſure, and the bear or barley firlot 31; hence the 
Scotch wheat firlut is to the Engliſh corn-buſhel as 100 to 


9975: 33 · 


3. Liquid 


7 
— — ——— ́—— —— . cp _—_— 


ao Or: AK ITH ME TIC. Part J. 
3. Liquid meaſure was originally raiſed from Troy weight, 


as is evident from ſeveral ſtatutes, enacting, that 8 pounds 
Troy of wheat, properly prepared, ſhould weigh one gallon 
of wine meaſure, the diviſions and multiples whereof ſhould 
form the other meaſures, and be the common ſtandard 
throughout the whole kingdom; yet the invention of a new 
weight introduced likewiſe a new gallon adjuſted thereto, 
exceeding the ſormer in the proportion of Avoirdupoiſe weight 
to Troy, which ſerves to proportion the ſeveral denomina- 
tions of ale and beer meafure. The ſealed gallon at Guild- 
hall, which is the ſtandard for wines, ſpirits, mead, perry, 
cyder, vinegar, honey, oil, &c. is ſuppoſed to contain 231 
Cubic inches, on which ſuppoſition, the other meaſures raited 


therefrom will contain proportionally ; yet, by actual experi- 4 


ment, made in 1688, in preſence uf the Lord Mayor and 
_ commiſſioners of exciſe, this gallon was only found to con- 
tain 224 cubic inches ; notwithſtanding it was agreed to con- 
tinue the computation, upon the ſuppoſition of 231 cubic 
inches to the gallon, as before. 


TABLE of WINE MEASURE. 
Solid inches. 
231 1 gallon. 
4158 = 18 = 1 runlet. 
72762 311 13=1 barrel, 
$702 = = 25=14=1 terce. | 
14553 = 63 = 34=2 Zi hogſhead, (þbd.) 
19279 = 84 = 45=25=2 =15=1I puncheon. 
29106 =126 = 7 = =3 =2xz=14=1 butt. 
58222 =2523 =i4 85 t tun, 


Ale and beer meaſure, as was formerly obſerved, is dedu- 
ced from the Avoirdupoiſe weight, and therefore the gallon 
muſt be much larger than the gallon in wine meaſure. The 
ſtandard ale-quart, kept in the exchequer, hath been found 
by experiment to contain juſt 70+ cubic inches; conſequent- 
1y the ale gallon mult contain 282 cubic inchzs. Hence 
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=T pint, 2 pints = 1 quart, and 4 quarts = 1 galion. 
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ALE-MEASURE TABLE: 
Cubic inches. | „ 
282 1 gallon. 
2256= 8—1 firkin, 
4512=16=2=1 kilderkin. 
| 9024=32—4=2=1 barrel. 

135 36=48=b=3=13=1 hhd. | 
TABLE of BEER MEASURE. 
Solid inches. | | 

2282 1 gallon, 
2538= 9= 1 firkin. 
5076= 18= 2=1 kilderkin. 
10152= 36= 4=2=1 barrel. | 
15228= 54= 6=3=14=1 hogſhead, 
30456=108=12=6=3 =2=1 butt. 


Note, This diſtinction, or difference betwixt ale and beer 
meaſure, is only uſed in London; for, in all other places, 
the following table of beer or ale, whether ſtrong or ſmall, 
is to be obſerved according to a ſtatute of exciſe, made in 
the year 1689. : "i 

Note, In meaſuring ſoap and herrings, 8 gallons is conſi- 
dered as a firkin. | | 

Cubic inches. 
| 3582 I pint, | | . 
282 = 8= 1 gallon. h 
2397 = 68= 8x=1 firkin. 
4794 =136=17 —2--1 kilderkin. 
9588 2272234 =4=2=1 barrel. 
14382 =408=51 =b=3=13z=1 hogſhead, . 


In Scotland, the exciſe and breweries. uſe the Engliſh 
meaſure; but retaile:is and victuallers in the country uſe the 
Scotch pint, of 1032 ſolid inches, whoſe diviſions and mul- 
tiples are as follows. : Eo : 

4 gills = 1 mutchkin, 2 mutchkins = 1 chopin, 2 chopins 


4. Long 


32 Or ARITHME TIC. Part I. 


4. Long meaſure, among other improvements, took its 
riſe from wheat, three grains of which, properly prepared, 
were in length made the meaſure of an inch, as in the 


85 . 
Grains. = 
— ; T. inch. | L 
26= 122 1 foot. | 1 
gob=. , Ja; 4 pid 2 


594= 198= 164= 5i= 1 pole. 
23760= 7920= 660 = 220 = 40=1 furlong. 


190080=63360=5280 =1760 =320=8=1 mile. Ex 


| Note, 4 poles, or 22 yards, is the length of Gunter's chain, 


conſiſting of 100 links, each link = 7 3x25 inches. But the 


chain for ſurveying in Scotland ſhould be 74 feet. 

Note, 3 miles = 1 league, and 20 leagues S 1 degree, by 
common reckoning; but a degree of a great circle, meaſured 
upon the ſurface of the earth, has been found, by the beſt 
geographers, to be equal to 69 Engliſh miles. „ 
5. Square meaſure was founded upon long meaſure, and 
is differently divided in England and in Scotland, _ 
In Engliſh ſquare meaſure, 144 ſquare inches = x foot 
ſquare ; 9 feet ſquare = 1 ſquare yard; 30+ ſquare yards = 1 
pole; 40 poles= 1 rood; and 4 roods = 1 acre. ' _ 
Though the ſtatute pole be 164 feet, in meaſuring fens 
and woodlands, they uſe a pole of 18 feet, and for foreſts 21 
feet. 40 poles in length and 4 in breadth, or 220 yards in 
length, and 22 in breadth, make a ſtatute acre. 

Maſons meaſure their hewn work by the Engliſh foot, 
painters and plaſterers by the yard. Glaziers reckon only 
8 inches to their lineal foot, and 64 to their ſquare foot. 

The ſquare meaſure uſed in Scotland is thus divided. 

36 ſquare ells=1 fall, 40 falls i rood, and 4 roods=1 acre. 
Te Scotch acre by ſtatute is to the Engliſh as 100,000 
to 78694. . 5 
In Scotland, ſlaters, maſons, and paviers uſe the ſquare 
ell and the fall in meaſuring their work, ard the land- 
ſurveyors, the fall, the rood, and the acre, 3 

There are ſome commodities ſold by the dozen, of which 
we reckon 12 = 1 dozen, 12 dozen = 1 ſmall groſs, and 12 


ſmall groſs = 1 great groſs. 
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Paper is ſold by the following denominations, in which 
24 ſheets = 1 quite, 20 quires = 1 ream, and 10 reams = 
1 bale. 


Parchment thus: 12 ſkins = 1 dozen, 15 dozen = 1 roll. 


Yarn thus: 120 threads = I cut, 2 cuts = I heer, 6 heers 
—= 1 hank, and 4 hanks= 1 ſpindle. | 
In glaſs, 5 pounds = 1 ſtone, and 24 ſtone = 1 ſeam, 
The freight of bale-gocds is often determined by the tun- 
nage, in which 40 ſolid feet are reckoned = 1 tun. 
Having thus given a brief and ſuccin& account of the 


meaſures uſed in Great Britain, for the benefit of the dealer 


in foreign ſpirits, &c. I ſhall add Mr Poftlethwayt's account 
of the different meaſures and veſſels uſed in moſt parts of 
the world. e | 


Of MEASsURES for WINE and VINEGAR. 
< The veſſels for containing wine and brandy have differ- 
ent names, according to the quantities they contain, and the 


countries where they are made uſe of. | 
The veſſel called in Germany woeder, made uſe of for 


keeping the wines that grow upon the Rhine and the Mo- 
ſelle, do ordinarily contain 14 aams of Amſterdam, but 
ſometimes they contain more and ſometimes leſs. | 


The aam of Amſterdam is a meaſure of 4 anckers, reckon- 
ing the ancker of 2 ſteckans. "> 5 | | 

The ſteckan contains 16 mingles, each of which makes 
two pints. | | | | 

The verge, or verteel, of the wines upon the Rhine and 


—— 


the Moſelle, &c. is reckoned but 6 mingles, that of brandy 


is counted 6& mingles, as we ſhall fee hereafter. 

The hogſhead of Bourdeaux, according to the juſt mea- 
ſure, ſhould' contain 12+ ſteckans, or 200 mingles of wine 
and lee; and 12 ſteckans, or 192 mingles clear wine; 
ſo that the tun of Bourdeaux, conſiſting of 4 hogſheads, 


contains 50 ſteckans, or 800 mingles, wine and lee, and 


48 ſteckans, or 768 mingles clear wine. 


The tun of Bayonne, and other places thereabout, is rec- 


* 


koned 240 ſteckans, meaſure of Amſterdam, there being 


likewiſe 4 hogſheads to a tun. | | 
In England, and eſpecially at London, they reckon the 


| hogſhead 63, and the tun 252 gallons. The faid gallon 
weighs 7+ pounds weight of London; fo that the 63 gallons, 


or the hogſhead, ſhould "ay 472% pounds, and the — 
| = 1890 


34 Or ARITHMETIC. Part l. 


1890 pounds weight of London. The ſaid gallon is ſaid to 2 | 


cantain 4 Paris pints. 

The hogſhead of Bourdeaux ſhould contain 110 pots with 
the lee, and 100 pots clear wine, meaſure of the ſaid place; 
ſo that the ſaid pot of Bourdeaux contains about 2 mingles 
of Amſterdam. 

The Bourdeaux tun of wine ſhould weigh, with the 
hogſhead, 2000 pounds weight; and, in marine terms in 
freigating of ſhips, by a tun is meant 2000 pounds weight; 
ſo that, when it is ſaid any ſhip is of ſo many tuns, it is to 
be underſtood that the ſhip can carry ſo many times 2000 
pounds weight; though in Holland, Flanders, and other 
northern countries, they only talk of laſts, containing 2 tuns 
each, or 400 pounds weight. 

The Rheniſh and Moſelle wines are ordinarily fold at Am- 
ſterdam, the former at ſo many florins of about 20 each, 
current money, and the latter ſo many rixdollars, of 50 
ſtivers each, current money, for the aam of 20 verges, or 

verteels, the verge being, at that rate, 6 . as already 
ſaid. 

French, Spaniſh, and Portugal wines are ſold at ſo 
many pound groſs the tun of 4 hogſheads, and there is 
ordinarily t per cent, rebate for payment in ready money, 


both buyer and ſeller paying brockerage, each 6 2 | 


tun. -» 

The muid of Paris contains 1 50 quarts, or 300 pints 
with the Ice, and 280 pints clear wine, meaſure of Paris. 
There are all over France a great many veſſels for keeping 
of wine, different from one another, according to the cu- 
ſtom of the ſeveral provinces where they are made uſe of; 
of which, though there be ſcarce any poſſibility to give an 
exact account, we ſhall here ſet down the regular fractions 
of the muid of Paris, 3 of which make the tun of France; 
and, as we have occaſion to ſpeak of the meaſures of the 
other provinces of France, we ſhall give as diſtinct an ac- 
count as we can of their contents. | 

The pint of Paris is a meaſure pretty well JONES all over 
the world; 2 of thoſe {pints make 1 quart, 4 quarts 1 fex- 
tier, and 36 ſextiers 1 muid of Paris; 3 of which (as is al- 
ready ſaid) make 1 tun of France. 

The meaſure they make uſe of in Provence is called a mille- 
role; that of Thoulouſe ſhould weigh 130 pounds, and ought 


to contain 66 Paris an. which is about 100 —_ of Am- 
ſterdam. 


At 
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At Montpelier, and ſeveral other places of Languedoc, 
their muid contains 18 ſextiers, and the ſextier 32 pots; 
ſo that the muid, which makes but 35 fteckans, or 560 mingles 
of Amſterdam, makes 756 pots of Montpelier] by which it 


appears that the pot of Montpelier is 3, lefs than the mingle 
of Amſterdam. However, you muſt here take notice that 


the caſks of Montpelier are not all of an equal meaſure, 


ſome being bigger than others; and, in ſeveral places of Pro- 
vence, as "well as High and Low Languedoc, they frequent- 
ly tranſport wines, oils, and other ſuch goods, in veſſels 
made of goat-ſkins, | | 

The but:s and pipes of Seville, Malaga, Alicant, Liſbon, 
Port a Port, Canaries, and iſles of Fagel, &c. are likewiſe 
of different ſizes ; for the tun of Malaga, conſiſting of 2 
butts or pipes, (which they call perſemya at Amſterdam), is 
reckoned only 36 or 37 fteckans; and thoſe of other places 
are reckoned at 25 or 26 ſteckans the butt or pipe. 

As for the wine at Hamburg and Lubeck, it is fold at ſo 
many OT, of 48 Rivers, or 3 marks lubs per tun. 


Of BRANDY. 


F rench, ein and Portugueſ: brandy, is ordinarily 
put into big caſks, which ſome call gipes, others butts, o- 
thers pieces, ⁊ ix. according to the cuſtom of the places, there 
being no poſitive meaſure regulated for that liquor. 

In France it is ordinarily put into great caſks, which they 
call at Bourdeaux pzeces, at Rochelle, Nantes, Cognac, Mont- 
guion, the ifle of Rhe, Cc. pipes, which (as we have already 
ſaid) contain ſome more than others, there being ſome which 
hold at Amſterdam from 60 to- go verges, or verteels ; and 
they reduce thoſe meaſures into hogſheads, by reckoning as 
. for 


ſ 27 verges of Cognac, Montguion, Rochelle, and the 
iſle of Rhe. 
29 of Nantes, and other places in Britany and Anjou. 
32 of Bourdeaux, and other places in Guienne. 
32 of Bayonne, and places thereabouts. 
30 of Amſterdam, and other places of an 
30 of Hamburg and Lubeck. 
7 13 of Embden. 


In Provence and Languedoc, they {ell it at ſo much the 


quintal, or 100 weight with the caſk, 
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At Bruges they call the verges ſe/ters, of 16 ſtoups to a 


ſeſter, which they ſell at ſo much a- ſtoup. 


At London, and generally throne all England, they 


count only by gallons, as we have ſai already. 
The mingle of brandy weighs, at Amſterdam, 2 pounds 


4 ounces; and the verge, or verteel, about 14 pounds; at 


which rate, the 30 verges muſt weigh about 320 pounds. 


At Bourdeaux, though pieces of brandy contain from 50 
to go verges, they reckon but 32 to the hogſhead ; the verge F 


is ſomething leſs than 3+ pots. 


You muſt know that whatever there is at Bourdeaux in ] 


2 piece of brandy more than 50 verges, is called by the 
farmers of the King's duty exces, or an exceſs, and pays fo 
much per verge, beſides the duties of ſortie, or exportation (as 
they call it). for the 50 verges. 


Thoſe that make brandy ſeldom or never put it in ſmall 
barrels, or tierces, except it be deſigned for ſome particular |? 


places in America, or elſewhere, where thoſe ſmall meaſures 


are advantageouſly ſold to people, who, perhaps, would not 


be able to buy a pipe at a time; for a piece of brandy that 
contains perhaps 1+ of an ordinary piece, coſts but very 
little more of freight and carriage than one that contains + or 
+ leſs. | 

At Hamburg it is en fold at ſo many pounds groſs, of 
7z marks lubs per pound groſs, or at ſo many rixdollars in 
banco ; but at Lubeck it is paid in current ey, there be- 
ing no bank, | 
At Bremen, Copenhagen, and Embden, it is alſo ſold at 


ſo many rixdollars; and in this laſt place the hogſhead is 


counted bur 27 verges. 

At London it is ſold by the tun of 252 gallons; and, in 
ſhort, 1 in every country according'to the cuſtom of the coun- 
try, which muſt always be ſtiictly inquired into by the 
dealers for their government. 


Ot Meazuzns for Ou of OL1ves. 


The oil of olives is ordinarily kept in butts or pipes, con- 


taizing from 20 to 25 ſteckans, at 16 mingles a-ſteckan; 
and there yo 717 mingles, or 1434 pints of Amſterdam, to 
the tun of oil. They reckon at Genoa that the barrel of oil 
of olives weighs 1874 pounds nett, of their weights, which 
make 125 pounds of Amſterdam ; and 14 barrels make 717 
* of the ſaid place, or thereabout. * 
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At Leghorn, the barrel of oil of olives weighs 85 pounds 
of their weight, which is a little more than 59 pounds of 
Amſterdam. 

In Provence they ſell it by the meaſure of that country, 
cabal millerole, containing 66 Paris pints, which make about 
100 pints of Amfterdam; and, in ſome places of that country 


and of Lower Languedoc, they put it in certain e made 


of goat-ſkins, as they do the wine. 
In Spain and Portugal it is put in butts nd pipes, to be 
carried over ſeas, and ſometimes 1 in great earthen veſſels called 


Of Wes for 7 EIA 


Coarſe fiſh oll is ordinarily kept in n containing from 
15 to 20 ſteckans each. | 


Of Mzasunrte for Honey. 


Honey: is kept in many different ſorts of veſſels of wood 
and earth, and fold in ſome places by meaſure, and in other 
places by weight. Lo 

At Amſterdam they ſell it at ſo many pounds groſs per ton, 
conſiſting of 6 tierces or aams, or by ſo many florins the bat- 
rel, or the 100 weight. The Bourdeaux and Bayonne ho- 
op? is ſold at Amſterdam from 30 l. to 40 J. groſs the t tun. 


Of Rouxp Ma for GRAIN, ee. 


As the great diverſity of meaſures of capacity renders it 
very troubleſome for merchants tio calculate the quantities 
thereof, it will be very neceflary to give an account of thoſe 
that are uſed in the principal places of Europe for trade. 

The laſt is of ſeveral forts, but all comprehended in theſe 
two, viz. the ſea-laſt, and that uſed by land. _ 

A laſt is reckoned at ſea both with regard to meaſure and 
weight, according to the nature of the goods. 
In mezſure, there are allowed to a laſt of goods 2 tuns, or 
8 hogſheads of wine, 5 pieces of brandy or prunes, 12 


barrels of herrings or peaſe, 13 barrels of pitch, 4 pipes or 


—_— of oil of olives, and ſeven e or barrels of fiſh 
oil. 

By weight, there is generally allowed to the laſt 4000 w. | 
but, as woo! is bulky, they reckon only 2000 Ib. to the laſt _ 
thereof, 
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thereof, and 3600 lb. of almonds ; and fo likewiſe they make 
ſome abatements of ſeveral other forts of goods, in Mropers 
tion to their bulk. _ 

The land laſt is not the ſame in all places, there being 
forme difference introduced by cuſtom in the ſeveral coun- 
tries of Europe. 


Of 1 Measvnks of 8 of AMSTERDAM and 
HoLLanD, Sc. 


The laft of Amſterdam contains 27 muds, and each mud 
4 ſcheppels. 

Or, otherwiſe, the laſt of Amfterdam contains 36 ſacks, 
and the ſack 3 ſcheppels. | 
So that the mud is + of the ſcheppel, and the ſcheppel i is 

only 4 of the mud. 

A laſt of wheat commonly weighs between 4200 and 4800 
Ib. rye between 4000 and 4209 Ib. and barley between 

3200 and 3400 ld. | 
But thoſe commodities are ſo much ſubject to alteration, 

by their humigity, Se. that there is but little certainty in 

their weight. 

The laſt of Anflerdaa makes 19 ſextiers of Paris, or 38 
buſhels of Bourdeaux ; z and three laſts make 4 muds of 
Rouen. 

The laſt of Munickendam, Edam, Purmeran, bers 
ral other places of North Holland, is reckoned equal to that 
of Amſterdam. 

But that of Hoorn and Enchuyſen, being eie towns 
in North Holland, is of 22 muds, or 44 facks, of 2 ſchep- 
pels each; and ſo is that of Muyden, Naerden, and Wee- 
ſoop, ſmall towns in the neighbourhood of Amſterdam, 

At Haerlem they reckon 38 ſacks to the laſt, their ſacks 
conſiſting of 3 ſcheppels, 4 of which make 1 hoedt of Rot- 
terdam, and 14 of thoſe ſacks make 1 hoedt of Deltt. 
The laſt of Alckmaer, in North Holland, contains 26 
ſacks, 

They reckon 44. ſacks to the laſt of Leyden, and 8 wp: 
pels to the ſack. 

The laſt of Rotterdam, Delft, and Schiedam, is compo- 
ſed of 29 ſacks, and the ſack of 3 ſcheppels, of which 104 
make one hoedt; where it is to be oblerved, that the lait 
of thoſe places is 2 per cent. more than that of Araſterdam. _ 
At Tergow they reckon 28 ſacks to the laſt, 3 1 8 

to the Jack, and 32 * to the hoedt. 
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Of the Lasr of UTRECHT. 


At Utrecht they reckon. 25 muds, or ſac ka. to the tft 
t0+ of which ſacks make 1 hoedt of Rotterdam. 

5 be laſt of Amersfort is compoſed of 64. ſch:: ppels. 

That of Montfoort, Iſſelſtein, Vianen, Se. is greater 
than that of Rotterdam; it is compoſed of 18 muds, and the 
mud of 2 ſacks. 


— 


Of the LasT of FRIESLAND.. 


The laſt of Leeuwarden, Haerlingen, and other towns of 
Weſt Frieſland, is compoſed of 33 muds. 

And that of Samen, in Eaſt Friefland 1s of the * 
meaſure. 


\ 


Of the LasT of GUELDERLAND, and country of CLEves. 


The laft of Nimeguen, Arnhem, and Dreſburg, is com- 


poſed of 22 mouvers, and the mouver of 4 ſcheppels, 8 of 


which mouvers make 1 hoedt of Rotterdam. 


At Thiel they reckon 33 ſcheppels to the laſt. 
At Burenande 68 ſcheppels. 


At Haerderwick they reckon 11 muds to 10 o of Amſterdam, 


Of the LasT of OveR-YSSEL. 


The laſt of Campen is of 25 muds for corn, 9 of which 
make 1 hoedt of Rotterdam. _ 

And q muids of Ewol make likewiſe 1 hoedt of Rotter- 
dam. 

The laſt of Deventer contains 36 muids of 4 (chants 
each. 


Oft the Lasr of LELAND, 
The laſt of Middleburg is compoſed of 4+ ſacks of 2 ſchep- 
pels each, or a little more; and that of Fleſſing, Zirickzee, 


the Brill, and ſome other places, is ſomewhat different from 
it, the ſack being there recxoned 2+ icheppels, 


Of the LasT of BrRanaNT. 


The laſt of Antwerp is compoſed of 38 verteels, of which | 


377 make 1 laſt of Amſterdam, 


Their vertcel is compoſed of 4 mukens, and 32 verteels 
make the ſack for oats. | 
3 
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ſterdam. 8 

At Malines they reckon 28 verteels equal to the laſt of 
Amſterdam. 
The laſt of Louvain is compoſed of 37 muds, and each 
mud of 8 halfters. 

At Breda and Steenbergue they reckon 332 vertecls. to the 
corn laſt, and 29 for oats ; and 13 verteels make 8 lacks, or 
1 hoedt of Rotterdam. 


At Bergen-op-zoom, they allow 34 verteels to the laſt of | 


corn, and 284 for oats. 


That of Bois-le-duc is compoſed of 204 mouvers, 8 of 


which make 1 hoedt of Amſterdam. 


Oft the Las of ſeveral towns in FL Ax DERs. 


The laſt of Ghent is compoſed of 56 halſters for corn, 
2nd of 38 for oats. Their mud is compoſed of 6 ſacks, each 
ack of 2 halſters. _ 

At Bruges, the laſt is "compoſed of 17% hoedts for corn, 
and 142. for oats, equal to the laſt of Amſterdam. 

At St Omers, the laſt is reckoned 22% fahre, the raz ier 
conſiſting of 2 ſcheppels. p 
At Dixmude, they reckon 30+ raziers to the laſt of wheat, 
and 24 for oats. 

At L'Iſle, they reckon 41 raziers to the laſt of wheat, and 
Z3o for oats. 


At Graveiin, they reckon 222 raziers to the laſt of corn, 


and 184 for oats. 


Eighteen raziers of Dunkirk a are equal to one hoedt of Rot- 


terdam. 3 


0 he LasT of 1 


The laſt of Liege is compoſed of 96 ſextiers, of 8 muds 


each: they reckon the corn laſt of T ongres I 5 muds, and 
that for oats but 14. 


Of the LAST of GREAT BRITAIN and IRELAND. 


The laſt of London conſiſts of 104 quarters, or barrels, 
compoſed of 8 buſhels each, and the buſhel of 4 gallons. - 
The buſhel weighs between 56 and 60 Ib. and 10 buſhels 
of England make about 1 laſt of Amſterdam. 

In Scotland they reckon 38 buſhels to the laſt, and 18 
ma to the buſhel; and in Ireland the ſame thing. FE 


0 


At Bruſſels they reckon 25 ſacks equal to the laſt of Am. 5 
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Of the LasT of DanTzICK. 
At Dantzick they reckon 36 ſcheppels to the laſt, which is 


| * to 58 ſcheppels of Amſterdam. 


likewiſe reckon 16 ſcbippondts to the laſt, and 340 lb. 


to the l hippondt, which makes 5440 lb. to the laſt; but they 


give only 15 ſchippondts, or 5100 lb. weight, the laſt of 
oats. 

They likewiſe divide their laſt at Dantzick into 16 ſextiers, 
meaſure of Paris, or 20 buſhels of Bourdeaux. 

They buy and ſell their corn at Dantzick, as every other 


thing, by Polith florins and groſs. 


Of the LasT of RIGA. 


At Riga they reckon 46 loopen to be equal to the laſt of 


AG, and they buy and fell it by rixdollars of 3 flo- 


tins, or 90 Poliſh groſs. 


Of the LasT of KoNINGSBERG. 
Six laſts of that place are equal to 7 of Amſterdam. 


Of the Lasr of COPENHAGEN. 


They have there ſeveral laſts, which differ from one ano- 
ther conſiderably, according to the different ſorts of grain, 
or other commodities that are meaſured by them. Ricard 
makes mention of three ſeveral ſorts of laſts uſual in Copenha- 


ben, viz, of 42 barrels, of 80 ſcheppels, and of 96 icheppels. 


Of the LasT of STOCKHOLM. | 
At Stockholm they reckon 23 barrels to the Las r. 


Of the 5 of HaMuns, Ba Nu, and EMBDEN. h 


The laſt of Hamburg conſiſts of 90 ſcheppels. 

At Bremen they reckon 40 ſcheppels to the laſt ; and 8 
laſts of Bremen have held out to 7 laſts, 18 muds, and L 
icheppel at Amſterdam. 

At Embden they reckon 1 52 barrels to the laſt. 


Of the Mvuip, &c. of F RANCE, 


The principal meaſure made uſe of for grain, &c. at Pa- 
ris, and moſt other * of the kingdom, is called muid. 
Vol. I. * The 
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"The muid contains 12 ſextiers, and the ſextier 12 buſhels, 
The ſextier of good wheat weighs between 244 and 
248 Ib. marc weight. 


They divide the ſextier of oats into 24 bets which a- 


gain are ſubdivided into ſeveral ſmaller meaſures. 

Nineteen {extiers of Paris are reckoned equal to 1 laſt of 
Amſterdam. 
The muid of Rouen contains 12 ſextiers, which are equal 
to 14 of Paris: it ought to weigh about 3360 Ib. marc 
wei_ht," and makes 28 buſhels of Bourdeaux. 

Four muids of Rouen are reckoned equal to 3 laſts of - 
Amſterdam. 

The ſextier of corn weighs 210 Ib. weight of Rouen, - 
and is divided into 2 mines, and the mine into 4 buſhels. 

The muid of Orleans ought to weigh 600 lb. and is com- 
poſed of 12 mines, equal to 24 ſextiers of Paris, or 5 buſhels 
of Bourdeaux. 
The meaſure made uſe of at Lyons, called aſnee, is divi- 


ded into 6 buſhels, equal to 14 lextier, meaſure of Paris, | 


or 2+ buſhels of Bourdeaux. 

Eight buſhels of Rouen make 1 ſextier of Paris, and 2 
buthels of Bourdeaux. 

The aſnée of Macon makes 17 ſextiers of Paris, or 35 bu- 
ſhels of Bourdeaux. 


The 5 bufhels of Avignon make 3 ſextiers of 25 and 


6 buſhels of Bourdeaux. 

The ſextier of Montpelier is compoſed of 2 emines, and 
the emine of 2 quarters. The ſextier, weighing between 
ao and g5 Ib. weight of that town, being between 75 and 
£0 lb. marc weight ; - ſo that 100 ſextiers make 1 latt 22 muds 
of Amſterdam. 


The ſextier of Caſtres is compoſed of 2 emines, and the 


emine of 16 buſhels, The ſextier weighs about 200 Ib. 
weight of that place, which is about 170 Ib. marc weight ; 
ſo that it may be reckoned that 1001 ſextiers of Caſtres make 
4 laſts of Amſterdam. 

The ſextier of Abbeville is compoſed of 16 buſhels, and 
is equal to that of Paris. 

he ſextier of Amiens weighs from 50 to 52. 1b. and 5 
ſextiers. 

The ſextier of Bologne weighs 270 lb. ſmall OE ; oe 
8 ſextiers of that place render 5 of Paris. 


The ſextier of Calais _ 260 b. and 12 of them ren- 


er 13 of Paris. | 1 
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Which ſextier of Paris renders 


| ct Valery LL 1 ſextier. 
ee — - 18 mines. 
Havre de Grace = 57 „ > bu 
Amboiſe F - 14 buſhels. 
Att Saumur = — — „ 1 buſhel. 
i | Tours I” 5 14 buſhels. 
Elois — - - _ 220 buſhels. 
Aubeterre = - - _- 5 buſhels. 
Barbeſieux — — - 35 daß 
Periguex = - - - - 5 buſhels. 


The er of Arles 9 only 93 1b. marc weight, and 
the load is 360 lb. weight of that country. 
The load of Beaucaire is 2 per cent. greater than that of 
Arles. 
| The load of Marſeilles is compoſed of 4 emines, and 
weighs 300 Ib. weight of Marſeilles, or thereabout, which 
make 243 lb. marc n 100 lb. of which make 123+ lb. 


weight of Marſeilles; ſo that the emine W 75 lb. weight 


of Marſeilles. | | 
The load of St Giles's is 18 or 20 fer cent. greater than 


that of Arles. : | 
The load of Tarſeon is 2 per cent. leſs thas that of Arles. 


The load of Toulon is compoſed of 3 ſextiers of that 
place, and the ſextier contains 14 emines, 3 of which make 


2 ſextiers of Paris; or, then they reckon that the bu- 


_ weighs 31 Ib. and that 73 buſhels make one ſextier of 
aris. 

The tun of Auray in Britany 3 is reckoned 2200 lb. 

That of Audierne 2300 lb. | 
That of Breſt is 2240 lb. 

That of Hennebon 2950 Ib. 

Port Lewis the ſame. 

Quinpercorentin the ſame. 

The tun of Nantes is compoſed of 10 ſextiers, and the 
ſexiier-of 16 buſhels: it weighs between 2200 and 2250 lb. 


the meaſure being heaped, and 22 or 20 per cent, leſs, if o- 
ther wiſe. 


The tun of Rennes 3 2400 b. 
That of St Malo the ſame. 

The tun of Brieux 2600 lb. 

That of Rochelle and Maran 42 buſhels. 


F 2 | Of 
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Of Spain. 


At Seville they reckon 4 cahies to a laſt, each cahy conſiſt. 


ing of 12 anegras. 


The fanegue of Cadiz weighs 931 Ib. weight of Marſeilles, 
24 Ib. of which make the load of 300 lb. weight of Mar- 
ſeilles eforctaid, or 243 Ib. marc * 


— PorTUGAL.. 
At Liſbon they reckon 4 alguiers to the fanegue, 15 fa- 


— to the muid, and 4 muids to the laſt of Amſterdam. 


Of IrALv. 
Grain is ſold at Genoa by the mine. 


Two ſacks of wheat, at Leghorn, make 288 lb. weight 


of Marſeilles. | 
Corn is ſold at Venice by the ſextier, or ſtaro, which is 
the ordinary meaſure, two of which make a load of Marſeilles. 


Of the chief MEeasuREs of CoxsTAxTIxO TE, and of the 
EAsr-IxDIEs in general. 


There 3 but about 3 per cent. difference betwixt the 
aunes of Amſterdam and picos of Conſtantinople, 100 aunes 
ot Amſterdam make 103 picos of Conſtantinople ; 100 picos 
of Conſtantinople make 97 e of Amſterdam. 


4 


Masvkks of FoxT ST GEORGE, or Mapn Ass. 


GRAIN MEASUVRES. 


1 meaſure weighs about - 2 lb. 10 02. Avoir. 

8 ditto is 1 mercal © = ro 

3250 ditto is 400 ditto, or 1 garſe £400 — 

1 Madraſs rupee weighs 7 dwts. 11 pr. Troy, and is bet- 
ter than Engliſh ſtandard 14 dwts. 10 gr. in 1 Ib.: it is 
3 9. China-touch 982. 


| Liouip and Day . 


1 . is equal to 14 pint Engliſh of 423 ci ic inches. 


8 ditto are equal to 1 mercal of 3384 cubic inches. 


400 mercals are equal to 1 garſe of 1,35 3>600 cubic inches. 
1 cord 1 is equal to 1875 me 
N. B. 
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Eight ditto weigh about 21 1b. or 22 Ib. 1 

3200 ditto is 400 mercals, or x garſe, which weighs $400 
Ib. which is 34 tuns, or 100 Bengal baazar maunds of 82 Ib. 
2 OZ. 2 dr. each. 1 


BEN GAL MEASURES. 


One meaſure is five ſeer. 
Eight ditto are forty ſeer. 
The covid (in cloth meaſure) is nine inches. 


Of Mar acc ME ASURES. 


A Malacca quoing is 3200 chupas, or 800 cantins, equal 


to 5000 Dutch pounds, or 5475 Ib. Engliſh, or Canton pe- 
culs, (according to the Dutch calculation of 125 lb. to a 
pecul), 40 peculs. 


A laſt is 2000 chupas, 500 cantins, 3000 Dutch poynds, 
24 peculs, 3285 Ib. Engliſh. 


ANJENGO MEASURE. 
One Anjengo covid is eighteen inches Engliſh.” 


CALLICUTT and TrriichkERRY MEASURE. 
One covid is eighteen inches Engliſh ; and the Callicutt 


guꝛz, made uſe of in meaſuring timber, is equal to 2875 inches 


3 


They likewiſe, ſometimes at Callicutt, meaſure theis tim- 


Ti by the covid and borrebl ; twelve borrebls is one covid 


when the timber is ſawed, and 24 borrebls is one covid 


when unſawed : the price generally i is one Callicutt fanam 


per ſolid covid. 


CnwIn Measuzs. 
| One covid is eighteen inches Engliſh. 


SURAT Mi comme 


Are the larger and leſſer covid, viz, 

One covid of 36 inches, and one covid 27 inches. 

By the latter all things are ſold, except broad cloth, vel- 
— and ſatin, which are ſold * the large nn or Engliſh 
yar 


GomBRooN 
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VN. B. One meaſure weighs about 2 lb. 30 oz. Avoirdu- 
poiſe. | | 
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_ GomBRoom LonG MEASURE. 


93 guz are equal to 100 yards Engliſh. 


Mocna MEASURES. 


Rice, and other grain, are fold by the kalla and tomand; 
forty kallas is one tomand, and weighs about 165 Ib. but the 
governor's cuſtom (of half a kalla per tomand upon all grain 
ſold) being deducted, and the intolerable cheat in the mea- 
ſuring, together with the pilferage from the water- ſide home, 


being allowed for, the Bengal maund will not come out 


O 80 * L 
above nineteen kallas ; whereas one bag, or Bengal maund, 


ought to hold out more than a tomand ; but, for the forego- 


ing reaſons, two Bengal maunds ſeldom come out above 


thirty-eight kallas, and rarely that. | 

Oil is fold by the cudda, noosfia, and vakia. 

Sixteen vakias is one noosfia. | | __ 

Four noosfias, or meaſures, one cuddy poiſe, about 18 lb. 

Of late years the price has been from three to five nooſ- 
Has per Mocha dollar; and, computing the dupper of two 
Bengal factory maunds to hold out about 67 or 68 meaſures 
each, at which rate, the noosfia, or meaſure, weighs about 
. „ 
Cotton is ſold by the hearf, and nine hear's is 114 Mocha 
dollars: it generally ſells from 30 to 40 hearfs per bahar. 


W 


LoNG MEASURE. 
The guz is twenty. five inches Engliſh. 
The covid is nineteen inches Englith. 


CHINA. 
CANTON MEaSURE. DE 


Ten punts are one covid in piece-goods, equal to 14+ 


inches.“ 


6. Time is a mode of duration, marked and aſcertained 
by certain unerring periods and meaſures, whereof the appa- 
rent mol ion and revolution of the ſun ſeems to be the prin- 


cipal. Hence the interval of time elapſed between the centre 


of the ſun's appearance on the meridian, and its return after 
one revolution to the ſame meridian again, hath been con- 
cluded on by all nations to be one day. Again, from the 
inſtant that the ſun 1s in the vernal equinox, or firſt degree 
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called a tropical year; which, as it did not amount to an ex- 


31550937=525949=3765=305 + 5+48+57=1 trop. year. 


** 
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of Aries, till it revolve round the ecliptic to the ſame point 
again, hath been found from repeated obſervations to con- 
tain 365 days and near à, and the cime of this revolution is 


act number of entire days, but the fraction in 4 years would 
come little ſhort of a day; therefore every fourtn year, called 

biſſextile, or leap-year, was made to conſiſt of 366 days, and 

the common years of 365 days. = 

The year, being thus eſtabliſhed, was divided as follows. 


' Seconds. | 
60= 1 minute. 
3600 - Gbo= 1 hour. | | 
86400= 1440= 24= 1 day. h. min. ſec. 


In almanacks, the year 1s divided into 12 calendar months, 
the names of which, and days they reſpectively contain, are 
immediately ſubjoined. | 0 


Months. Days. Months, Days. Months. Days. 
aua, 3. Mays, 31 deptember, 30 
February, 88 Jules - October, 31 

In leap year 29 July, 31 November, 30 
March, 31 Auguſt, 31 December, 31 
April, 30 | | „ 8 

For ſome particular buſineſs, ſuch as payment of wages 
in the royal navy, they uſe the following table. E 
7 days = 1 week, 4 weeks = 1 month, and 13 months = 
1 year, CE. 
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THEN the numbers to be added are of one 


| * denomination, hey mult be placed and add- 


ed as before: but when the denominations are diffe- 
5 rent, 
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rent, like, or homogeneal denominations, muſt ſtand 
in one column, ſo that there muſt be as many co- 
lumns as there are denominations given, decreaſing 
from the left hand to the right, as in the ſubſe- 
quent examples. Then, beginning with the loweſt 
denomination, find its ſum as in whole numbers, 
out of which carry to be added with the next co- 
lumn, the units belonging thereto, and note what 
remains in its proper place; proceed through the | 
whole in this manner, till you come to the integers, 
or higheſt place, which are added as before. 


EXAMPLES im MONEY. 


——— OY * 5 


:: I am indebted as follows; to how 
57456 15 62 | much will it amount? 
10 76. © | „„ Mp -: 
$995 27 445” + -7 To A. 74568 19 11 
785 14 107 To B. 54789 18 104 
998 - 12/4414 To C. 4900 17 111 
678 10 104 39D. $28 iS. 64 
07 4x 105 : 4590 14 75 
98 14 92 2 
TT Ye -- To Go 074 11 2 
„„ Toi. 495. 6 9* 
. 101. 0 
77919 19 1 Upwards. 


— 


19 


1 Downwards. 


ILLUSTRATION. 


In the place of farthings expreſſed by the fractions on the 
right hand, in which + is reckoned 2, I find 24, which is 


juſt 6 d.; as there is nothing over to be noted, I carry the 
6 d. to the column of pence, in which, including the 6 d. 


J find 97 pence, or 8 s. 1 d. wherefore the penny falls to be 


noted down in the column of pence, and the 8 s. carried to 
be added in with its proper column; in the units place of the 
column of ſhillings, the 8 s. included, 1 find 49 ; wherefore, 


as in integers, I note 9, and carry 4 to be added with the 


ro's place, in which I find 13 tens = 6 twenties, and 1 ten, 
which is noted before the 9, and both together make 19 . : 


4 


— 


3 


„ 
5 
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the L. 6 is carried to be added in with the units place of as | 


n which are added AS integers. 


. OBSERVATION. 


1. 11 the reaſon of addition of integers hath been properly 
attended to, the reaſon of the laſt operation will be pretty 
evident. For ſince 12 pence is equal to 1 ſhilling, it is plain 
that 97 pence is equal to 8 ſhillings, and x penny; * 
fore, as it would be not only inconvenient, but really abſurd, 
to write ſhi:lings in the place of pence, no more falls to be 


noted in the place of pence, but the penny which is over the 
ſhillings, being truly a part of the next column, &c. | 


2. From the addition of the laſt example, it will appear 
very neceſſary that the foregoing tables be committed to me- 


mory, otherwiſe it will be impoſſible to add at all. 
3. It will be found very convenient, in adding thoſe deno- 
minations, in Whoſe units place you cannot ſtop by ten, as 


you did in the place of ſhillings of the laſt example, to make 
a table of the nature of thoſe , ſubjoined, which is effected 
by multiplying the number in queſtion by 2, 3, 4, 5, Ce. 


and commit theſe ſeveral products to memory, eſpecially in 


ſuch caſes as more frequently occur in practice. 


4. Though the method of performing addition is perhaps 


as eaſily diſcovered as any other rule in arithmetic; yet, to add 
with accuracy, and at the ſame time with diſpatch, requires 


a conſiderable practice: I would therefore adviſe the young 


arithmetician, to take frequent exerciſes by himſelf of this 
kind, beginning at firſt but with a few lines, and increaſing 
that aumbec as he becomes more expert. He ſhould at firſt 
add ſlowly figure by figure, and repeat the ſame column 
again and again, till he can take in 2, 3, or 4 figures at 


once; and by thus accuſtoming himſelf to addition, he will 
be able to perform in a few minutes, with abſolute ern 


what would otherwiſe take him up for hours. 


TABLE of grains Troy. _ Tarts of pounds avid 


Grains. dot. Pounds. quarters. 
a 28 = 1 
45 <= 2 56 — 2 
72 3 84 = 3 
go = 4 182 = 4 
120 = 3 140 = 5 


Vor. I. is = G ; 1 6 Grains 
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Grains Troy continued, Pounds Avoirdupoiſe continued. 


Grains, dtut. Pounds. quarters. 
„ 168 = 6 
168 = 7 190 = . 7 
192 = 8 224 8 
216 9 252 9 
240 — 2 280 10 
204 = 11 5 308 — 17 
288 = 12 336 12 
304 = 13 


The uſe of theſe tables is obvious. 
I ſhall now give ſome examples of weights and meaſures. 
Thoſe in which there may appear no difficulty, ſhall be left 
for the learner's practice; ſuch as require illuſtration ſhal! 


be added. | f | 
| Troy Weight. Dutch Weight. 
Pounds. oz. dwts. gr. Stones. lb. 3. dr. gr. 
J 13 
„ 5 23 
647 12 18 At 7 1% 33 11 32 
248 10-27 . 16 11 
240 11-19 12 > 9 14-15-29 
249 31 173.49 tt 12.28 
G13 «15 39 = 10 17 7 
047 9 17 485 14 13 15 24 
„ = = 1 17-. 7 28 
9. 7 n n ©..0 
$14 19.90 $9 9 0 19 
5937 1 13 15 23 

Apothecaries Weight. 
Pounds. 3. 3, D. gr. 


11 
10 


57 
66 
57 
* 
-- uſt 
=D 
5 
0 
9 
5 
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TL USTRATIONW | 


In the example of Dutch weight, 1 find in the column of 
rains, whereof 36 — 1 drop, the ſum of 275; wherefore, 
diſcovering at once from my memory, or a mental diviſion, 
that 252 grains —= 7 drops, the remaining 23 is noted down, 


and 7 carried to be added in with the drops in the next co- 


lumn, Se. a 


Note, One that is net much verſant in addition, had bet- 


ter add the denominations, conſiſting of two places, at twice, 
till he can do that very quickly; a little practice will enable 


him afterwards to add up two places of any denomination at 


once with the greateſt eaſe. 


Avoirdupoiſe weight. Wool weight. 8 
Tuns. cwt. qu. Ibs. Laſts. ſa. w., ft. c 
$5745 109 2 2 67 1 1 Gf 2 a5 
4856 18 3 26 43: $5 
5479 14 1 25 © 1 1.2208 
3568 .* 8 G 1 ©. LJ 
"598 10.1 23 17 2 8 & nn 
V 2 ©: M 
N e 80 yy = © 
Cloth meaſure. et Engliſh ſquare meaſure. 

Yas. grs. nls. parts. Acres. r. p. yds. feet. inch. 
45 3, 3 15 373 3 37 2% ©: 
30:23:22 485 2 3 „  7-nnn 
07 1 2 13 + ©. [ 0 6 me 
n 648 1 18 184 5 125 
. 741 2 1 1094 4 130 

„ 374 3 14 245 3-20 
„„ 878 1 18 30 5 nn 
<2 0: 9 | 6. 3 17 1; 


4583 1 % 0 $5 


Note, In the above example of ſquare meaſure, I find the 
tum of ſquare yards, including what I carried, to be 1912, 
I then conſider that 6x30=180+$=181+, and the remainder 
ealily occurs to be 10. | 


G 2 Scotch 


7 
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Scotch ſquare mealure. | Long los, 

Acre. road. fall. ell. Ales. fur. yds. feet. inch. 
1 10 
$7--3-:39 3 ti 27 
43 2 27 24 11 5 
8 3 13 27 80 0. 9 
65 2 24 17 56789 3 84 2 11 

V HVHPPP 2 147 1.10 
0 35791 1 210 2 6 


209871 0 . 
In the example of long meaſure, the perches are neglected; 
and as there is no other intermediate denomination betwixt 


yards and furlongs, I carry at 220. 


| Wine meaſure, . Ale and beer meaſure. 


Tun. bbd. gall. qu. pints. Hud. bar. til. 40 gal. 
n 1 82 
628 2 0f J:0 4 14 © 2 
$09 349 1 2 2 1 
450 © 29 3 1 1+ 2 0 4: 
„„ 30 0O* £3 O©O 53 
987 2 54 1 2 $47. 1 2x 64 
672. 3. 40-3 1 WW + 3 27 $ 

4597.1 24. 1 2 ; 
Scotch dry meaſure. | FEgngl'ſh dry meaſure, 
> + HP We qo BD. hb: g. 
V 978 7 3 1 
403. 14. 3-3 3 43 4 2 1 
Sf 13 2:4 3 „„ 
„ .-3- A # 54 4 2 -1 
67 14 2 3 2 1 
CHAP. 
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* H A P. VIII. 
SUB T R AC T LON of applica Numan 


| R UL 
Lien the numbers, or denominations, homoge- 


of the following examples. 


Money. | Troy weight. 5 weight. 


T. . d. n. on. „ i. %. %. _ 
Tom 54 13 11 87 7 213 20 v3 7 4 mam 
kSnne 18 


Reſts 18 18 22 43 8 18 4 41 8 ba I5 


ILLUSTRATION. 


In the example of money, I cannot take + from 4, and 
therefore I take it from an unit of the next higher denomina- 


tion, and to the remainder add the given &; thus, 4 far- 
things — 2 +1=}. I replace the unit I had thus bor- 
rowed by adding it to 8 d. whence I had taken it. And in- 
deed it would have anſwered the end to have taken the diffe- 
rence betwixt 84 d. and 114 d. at once, if it could upon all 


occaſions have been recommended to practice, as it would 
have brought out the ſame remainder. 
Subtraction is ſo eaſy an operation, and the memory is 


ſo little burthened with. it, that a farther illuſtration would 
be needleſs, and therefore I ſhall only ſubjoin a few examples, 


far practice. 


Dry meaſure. Long meaſure. Cloth meaſure. 


Laſt. wey. qu. ö. p. M. f. p. y. feet. Yds. ęrs. nails. 


97,12 4.2 7 $5 36 © LE ES 


40 I $ 2-250 37 1 2 14 3 1 


— — 
* * 2" . 
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neal under homogeneal, and borrow according 
to the divilion of the integer, as illuſtrated i in ſome 


- Avoirdupoiſe | 
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Avoirdupoiſe weight. Wine meaſure. Ale meaſure, 
Tun. cwt. grs. ths. Tuns. p. hhds. gal. Bar. f. gal. 7. p. 
. 3 0 
| O 


09 14 3 19 2-39 29.1 7-42 
Yarn. 5 | Time. | 

. - Da. be. c. i. | . d. 5. m. 1 
% 7415 199 14 50 46 
„%% 3 WS - 897 270x 19 50 52 


— » of * 9 * 2 


_— — — 


1 — 
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Quſtions for practice in addition and ſubtraftion. 
1. A merchant, in balancing his books, finds he hath in 
ready money, L. 456, 17 8.; in goods, L. 1749: 19 : 6; 
his ſtock in a company: trade was L. 199 : 19 : 6; due him 
in open accounts L. 2977 : 19: 74 ; in bills, L. 647, 16s.; 
in ſhips and houſes L. 1976: 14: 74; and in confignments, 
L. 479: 19: 7. He owes to A, L. 1456: 18: 74; to B, 
L. 99: 19: 11; to C, L. 497: 17 : 10; and to the bank, 
L. 490. What is his nett ſtock? | ; 


I 86 L. . 
Caſh, 456 17 o Heowedto A, 1455 18 7: 
| Goods, 1749 19 6 T B, „„ 
Company, 199 19 6x ToC, 497. 17 10 


Accounts, 2977 19 74 To the bank, 490 o o 
Bills, 647 16 O | — 

Ships, Sc. 1976 14 7 Sum of his debt 2544 16 44 
Conſign. 479 19 7 : | „„ 


Pl 


Grofs flock, 8489 5 104 
Sum of debt 2544 16 4 


Nett ſtock, 5944 | 9 67 Anſwer. 


2. A merchant bath a bill to pay of 5 500, for which be 
had prepared in caſh L. 197, 19 8.; he hath a bill on Edin- 
. : > burg 


” 
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burgh for L. 120; for how much muſt he draw on the bank 
to retire the bill of L. 500 ? BIS 
Anſwer, Eo 182, 18. 


3. A farmer paid of yearly rent for his poſſeſſion L. 156, 
5 s. 8 d.; at the expiration of three years, when he was 
5 called to ſettle accounts with the landlord, he could produce 
EZ receipts only for L. 376 : 19: 74. How much muſt he > pay 
to even the account ? 


Anſwer, L. 93: 13: 45+ | ; 
"6 Bought 8 hogſheads of raiſins, each weighing grok | | f 


5 cwt. 1 quarter, and IT pounds; upon each hogſhead . a 
whereof I am allowed a deduction of 3 quarters and 21 lbs. | 
What will be the nett weight? 


Anſwer, 35 cwt. 1 quarter, 4 3 


5. A merchant ſent his clerk to a fair, where he bought 
linen to the amount of L. 47 : 19:7; ſtockings to the a- 
mount of L. 184: 16: 11; he recovered of accounts due 
the merchant to the amount, of L. 64, 10s. ; and got pay- 
ment of a bill for L. 139, 19's. ; he paid ſome fe demands, 
amounting in all to L. 19: 19 : II d.; his account of pe. 
charges came to L. 1: 14: 6; and he gare back to his ma- 
ſter L. 27: 11: 10. How much money had he . from the 
= merchant before he ſet out? 

| Anſwe, L. 135: 7: * 


6. A caſtle was built in the year 1459 3 how ons is ; it in 
= the year 1763? 


F 5 ö 
8 n „2 8 
„ 1 8 „FFF 
eee ee ee 5 


7. Received from Jamaica 103 tuns, 1 3 cwt. of lozwood, 
by the Happy Janet; of which I fold to A, 15 tuns, 10 cwt. 
3 qrs. 17 lb.; to B, the duuble of what I fold to A ; ; and 
to C as much as I had ſold to A and B together. How much 
have I on hand ? | | 


Wn H A P. 
MU LTIPLICA T ION of APPLICATE NUMBERS. 


RULE. — 
Haw theſe numbers are of different denomi- 


Nations, enn the multiplication at the 
right 


| © o, ARITHMETIC. Pan 1 


1 right hand, carry, as in addition, one from each 
il _ denomination to another, for as many as make an 
unit of the next ſuperior order, and place the re- 
1 mainder under its proper denomination. A few ex- 
=— 1 amples will render this extremely plain. 


/ Que et. I, What coſt 8 pieces of broad cloth, at L.5:17:8 
* Piece ? 


S | il 507 8 


L. 43 1 4 Anſwer. 
2. What coſt 72 bags of cotton at L. 7: 14: 8 per bag? 


-. * 14 8 
2.80 17 4 
I on 


L. 556 16 o Anſwer, 


3. What coſt 3+ pieces of „ . 18 1 
Per piece? 


K. 9 08x 2 
N 


19-9 


2157 37 4 price of 32 pieces. 
19 17 4 price of 2 -IeCes. 


337 14 8 price of 34 pieces. Ani. 


4. What 


l. 


af 
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4. What coſt 70 cwt. of ſhip- biſcuit, at 13 6 d. per cwe ? 
* "ths | | 
= 13 6 X 4 
e 
L. 8 2 o price of 12 


48 12 © price of 6X12=72 
8 0 o price, of 4X; 12 4 


25 6 © price * 76 Anſwer. 


3. Sold 174 ingots of ſilver, each ingot weiching 15 lb. 
11 Cz. 19 dwt. 21 gr.; what is the weight of the whole ? 


1b. LD Mut. H. 
. 
10 


159 11 18 18 weight of 10. 
| 1 | 
1590 11 7 12 ditto of 10x10=100 
1119 It 11 © ditto of 7X10= 70 
— 63 11 19 12 difto of 4X I= 4 


| ———_ — 


2783 18 -. 6 ditto of “ Auk; 


6. * 574 3 of tobacco, at 74 d. per pound; 
what coſt the whole? 


£60 


0 6 [4 value of 10 pounds. 
10 Es | 
3 4 7 - dirt of LOX 10==100 


16 2 11 ditto 5X I00==500 
2 5 25 iditto. of 7X roam 710- 
o 2 7 ditto of 4X 1= 4 


L.18 10 $4 ditto of 574 Anſwer. 
Vo. I. Theſe 
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Theſe examples are ſufficient for exhibiting all the neceſ- 
ſary varieties in mul: iplication of mixed numbers, the more 
elpecially as the learner will And, in the rules of practice, me- 
thods that are in general much more expeditious, and leſs 
burthenſome to the memory, for ſolving all queſtions of this 
kind; though in ſome caſes, where a ſingle multiplication, 


or perhaps two, are only Ys this may be uſed with 
great propriety. 


* 


EX. | 
DIVISIO N of err NUMBERS. 
R . 


N dividing different denominations, the remain- 


der of the integral part muſt be brought to the 


quality of the next inferior denomination; and, if 
any of that denomination was given, it muſt be 


added to the product: then find how oft the diviſor 
is contained therein, and the quotient will be of 
that denomination : if any thing ſtill remain, pro- 
ceed in the lame way, as illuſtrated in the following 


examples. 


Oueſt, 1. L. 24, 16 8. is to be divided among 5 men e- 
quaily, What will fall to each? 


* $24: 16(6: 19: ws 
30 


 4X20+16=96 
a, N 
46 
45 
IX 12212 
10 


* 
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Note, After a little practice, the laſt queſtion, or any o- 
ther where the diviſor is ſmall, may be expeditiouſly done by 
a mental multiplication and ſubtraction. When the diviſor 
is great, the memory may be helped in the more burthenſome 

part of the work, by uling a piece of waſte paper, or ſtill 
better by abbreviating the terms when poſſible, 


The laſt example reſumed, - "$124 : uh *0 


6: 19: 22 


Note, When L. 34 is divided, the remaining L. 4, 8 
will readily occur to be =96 s.; which, being partially di- 
vided, quotes 19 8. with 1 remaining = 12 d. of which i= 


27. ys 


2. Bought 48 PICCES of cloth for L. 256, 18 8. what did 
it colt per piece ? . 5 
8) 256 18 © 


6) 32 | + 


# 5 3. Bought 375 pieces of Iriſh linen, for L. 701: 15 
freight and other charges came to L. 4: 17: 11- What did 
it coſt per piece? „ ” 


£ 14 1 BK 


5% 3 2 
50.141 6 74 


- — 


5F)28 8 


3)5 13 of 

| 1 7 - 85 
Note, It will be ſufficiently exact to take the quotient of 
the fractions that is neareſt the truth; and, if you are above 


the juſt quotient at one time, be below it at another time, as 
in the laſt example. | 


— 


6 Or ARITHMETIC, Part]. 


4. If 60 en of water fall into a ciſtern that will con- 
tain 200 gallons, in the {pace of an hour, and by a pipe in 
the ſame ci tern there run ou 45 gallons in the lame time; 

how long will it take to be full in this caſe? = 


6o—45==15)200 1 


——iðiů— — 


Haurs 1 3, 20 minutes. Anſwer. 


2 Shes? is a + Ja of L. 4753, 19 s. to be divided a- 
mong A, B, C, D, and E, in (uct a manner, that for every 
ſhilling E takes up, D ) thai 1 have two, C 3 B 4, and A5; 


what will fall ro each? 


1+2+3+4+5=15)4753 19 © 


, n n — 2 * mY " * - 
- . ot * 8 — R — P N BY " \ N N 
5 .. ͤ og op ron: oe _ r . . aye > hore V9 beg reac ning ae; ci Ws 3 Or er Note Þ 
3 e ? 50 pe : Mt | * A a * & . 
Ay 1 2 ng eee 4a Vets eee ee F, * 1 D * 2 
— 4 4" pou — -4 
. 


2319 18 93 E's ove: 

633 17 2 D's ſhare= 2E's ſhare, 
950 15 9+ . C's ſhare = DE. 
1267 14 45 B's ſhare = C+E. 

1 584 13 © A's ſhare = BE. 


A nt e 


4 
55 
1 
Fr 
rat 
ö 
11 
$0 
tf 
8 
x; 
_ 
4 

* 2 


4753 19 0 Proof 

6. A gentleman, on his death-bed, leaving his wife preg- 
nant, and an eſtate of L. 6666 : 13: 45 ordered by his te- 
ſtament, that, if his wife bore a ſon, + of the fortune ſhould 
go to that ſon, and the other 4 to the widow ; but, if ſhe 
bore a daughter, the widow fh.uld enjoy 2, and the daugh- 
ter the remainder : ihe had a ſon and a daughter at the ſache 
time: In 5 5 cate, how will the fortune be divided ? 

By the teſt —_ the fon was fecured in double the widow's 
ſhare, and the widow in double the daughter's ; therefore, 
the daughter's ſhare muſt be io the widow's as 1 to 2, and 
the wigow's to the ſon's as 2 to 4. 

Upon thele principles it will be e thus : 


I+2+4=7 0606 13 4 


r 
One 8 n * t PE * 
* 


- 


+ the davghter's ſhare, 


1904 15 25 the widow's ſhare. 


3829 10 55 the ſon's ſhare, 


6666 13 4 as beſore. 7. A 


. 


5 


C. 


Chap. Xx. Drvrs lox of applicate Numbers. 6e 


7. A privateer takes a prize, value L. 20, ooo: the crew 
conſiſted of the captain, the lieutenant, the maſter, maſter's 
mate, ſurgeon, ſurgeon's mate, purſer, 4 midſhipmen, and 
100 men: by the ſhip's regulations, the private men ſhared 
equally, a midſhipman had as much again as a private man, 
each mate the double of a midſhipman's ſhare, the ſurgeon 
and purſer drew each the double of a mate's ſhare, the 
lieutenant and maſter had each as much. as. the ſurgeon and 
purſer, and the caprain as much as both lieutenant and ma- 
ſter : According to theſe regulations, how will the prize be 


divided ? 


 100+8+8+16+32+32=196)20,000 


L.10204 1 2=100 X - - = 102 © 93 to each p. man. 
8 | 5 


816 6 6 4 204 1 72 to each midſhip. 
90 2 


816 6 b= 2 X = = - 408 3 3 to each mate. 
„„ 5 


1632 13 0= 2K „ $166 @ „ 
FT = 5 2 and purſer each. 


wy 3265 6 02:23 = 1632 13 O to the lieutenant 
| | 2- andmaſter each. 


3265 6 o= 1 X-- - 3265 6 0 to the captain. 
-0 © 9 loſt with the remainder. | Y 


f RES —— 


. 20000 o © as before. 


| The 


6 Or ARITHMETIC. Patt, ſW « 
The APPLICATION of . and DI ; 
| VISION to ſquare and ſolid meaſures. | | WE 


© Oueſt I. What is the ſquare contents of a room, 18 feet 8 
inches by 14 feet 6 inches? | 


2) 18 8 
3 
130 8 
2 


261 4 = 13 3-36 
9 4=16 8+ 2 


270 8 Anſwer: 


a. What i is the ſquare contents of a room, 12 feet 7 inches 
long and 11 feet 5 inches broad ? 


312 7 


aK 1 =4@X-3 | 
4) 4:2 = 12 7 +4 for 4 inches. 
I rr = 4 25+ 4 for 1 inch, 


143 7TH Anſwer. 


3. What is the folic content of a box, 5 feet 6 1 
| thick, 4 feet 4 inches broad, and 7 feet 3 inches long? 


7 3 
4: 4 n 
. c . | 5 
3 1 
2 5 — 7 3 ＋ 3 for four inches 2 
31 5 ſquare content. 
— | | Wold 
157 1 2 31 5X5 3 | Vic 
1 5 4 | Tor's inches, gx 


172 94 ſolid content. 


4. There 


Chap. XI. REDUCTION. | 63 
4. There is a box 6 feet 6 inches long, 7 feet 9 inches 


broad, at one end, and 3 feet 7 inches at the other, and 4 
feet 6 inches thick; what! is its ſolid content? 


7 9 one way. 
3 7 the other way. 


2) 11 4 ſum of the breadths, 


5 8 mean breadth. 
6 6- 


36 10 ſquare content. 
4 . 


147 4 
18-5 


935 


165 9 _ content. 


SHA. XI. REDUCTION. 


 EpucT1on converts one 1 na ion, or ws info 
another, withouc altering the value. 


R U E L 


To reduce numbers of a higher denominatiah to 
numbers of the ſame kind of an inferior denomina- 


tion, multiply by as many of the inferior denomina- 
tion as makes one of the greater. 


: RU L E II 
To reduce numbers of a lower denomination to 


numbers cquivalent of a higher denomination, di- 


vide by as many of the inferior as makes one of the 
greater. 


E X A M- 


64. Or ARIT H M E. T 1 "> Part I. 
EN 3. 


5 (J.) . (2.) 
| Reduce L. 760 to farthings. Reduce 1 farthings to 
; + 20-:-- pounds. | 
| | 4)729600 
15200 ſhillings. 
12 | x2)182400 pence. | 
182400 pence. 20) 15200 millings. 
S 
5 760 pounds. 
729600 farthings. | 
03) : . 
th. 7. dur. | In 431880 grains, how 
In 74 11 15 Troy, how many many pounds Troy? 
12 | [grains ? 40431 880 
5 899 Ounces. 6010797 
- x 
4 | 20)17995 dwts. 
17995 dwts. ———— 
= Io 12899 15 oz. 
431880 grains. 1 Sg 85 74 1 1 15 Anſ. 


More examples of this kind of en would be unne- 


ceſtary, as the reaſon and manner of the operation muſt be 
obvious. | 


RULE 6 {5 ON 


To reduce one ſpecies 1 into its equivalent of ano-- 


ther, when the one is no even part of the other, — 

multiply the given number by the value of an unit 
of the ſame ſpecies expreſſed in the loweſt Manic 
mentioned in the queſtion, and divide that product 
by the value of an unit of that ſpecies which is 
. expreſſed in the ſame name. 


Nl. 


3 


al 


1 


ea 
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| Quest. I. I hav ſont 345 bank-notes, each 20s. to be ex- 


changed for guineas ; how many guineas will compenſate the 
notes 


328 guineas and 12 8. or r + of a guinea. 


2. 1 want to exchange for guineas 360 five pound notes, 


150 ten pound notes, and 27 ten ſhilling notes ; what num- 
ber of guineas ought I to receive ? 


30 521800 
15010 50 
27 * 2= 13 10 


— — 


2173313 10 
1 


Guineas 3155 15 ſhillings. Anſwer: | 


: 4. I have 1478 moidows, — 27 s. each, which I 
- —_ exchange for piſtoles at 16 s. 6d. each; how many 
piſtoles ſhould-I have in return? 


e 1 Firſt, 27 8. = 54 ſixpences, the loweſt name mentioned, | 
and 168. 6d. = 33 ſixpences. 


But 54 and 33 are each commenſurable by 3, and quote 


18 and 11. 
„ | Ys © herefore, 1478 moidores 
= | Pn SEES, | 
it ow _ 
= 11 )26604 
4 „ )26604 5 
t oe | e piſtoles. Anſwer. 
18 


4. How many French crowns, at 314 d. may I I have in 
exchange for 37542 * at 214 d. 


* Vos. . — _— 


66 Or ARETHMETIC. Part I. 


„„ 
21x4F1 = 85 farthings i ina md 


187710 
300336 


31X4+2= 126\ 3191070 


— — 


21 | 531845 the quotients of both factors by 5. 


7 1772812 ditto, — Ditto by 3. 
253253 French crowns. Anſwer. 


5. In 87547 . at 35. 9 d. how many Hamburg | 
marks, at a3. 64.7. 


„ 1 6 
3 9 4 


)6 threepences. 


E 


1 


3) 15 threepences. 


1 


2 ninepences. 


5 ninepences. 87547 
| 5 — 


20437735 
2188675 marks of Hamburg. 


After a little praQtice, multipliers and diviſors may be a- 
a bridge mentally, without any formal multiplication or divi- 
ſion: for, in the laſt inſtance, it will eaſily occur that there 
are 5 times 9 pence in 38. 9 d. and 2 ee in 18. 6 d. 


6. If I had 4754 lanes in Franc, which I rate at 104 d. 
each, how many milrees of 6 Foemgal, at 5 8. 3 d. would 
they anſwer for ? | | 


104 d. is contained j in 58. 3d. Juſt 6 times. 
Therefore 6)47 54 ; 


— 


| 7924 milrees. | Anſwer. 


7. In 


3: 


Chap. XI. REDUCTION: © 6 


* In L. 4754, 19 8. how many guineas, crowns, ſhil- 
lings, and ſixpences, of each an equal number? | 


4754 19 
To 
950 
| 2 
42+ 1 7 : 
To WM 38039} abridged by 5. 


345877 of each ſpecies. 
8. If I had guineas go ſcore, and crowns juſt 92; 
In place of 30 hundred pounds, what money would be due? 
g0X21= 1890 J. : 
92 4= 23 


Take L. 191 3 in the guineas and crowns. 
From 3000 | 


Remains 1087 due. 
In the country, particularly in the north of Scotland, they 
keep their accounts in Scotch money, the pound of which is 
rx of a pound Sterling, and divided in the ſame manner. In 
making bargains, and ſometimes in granting bonds, they ex- 
preſs their money in merks, one of which is 13 8. 4d. or 
2 of their pound. Hence, to reduce pounds Scotch to merks, 
multiply by 3, and divide by 2; and to reduce merks to 
pounds, multiply by 2, and divide by 3. Again, fince che 
merk is to the pound dcotch as 2 to 3, and the pound Scotch 
to the Engliſh as 1 to 12, the Scotch merk will be to the 
pound Sterling as 1 to 18. | | 8 
Theſe diſtinctions are never uſed among merchants. 


9. I have a bond for 5000 merks Scotch, a bill for L. 559 
Scotch, and 24 crown- pieces; what are theſe worth in Ster- 
ling ? . | 


12 _. - 


6 or ARITHMETIC. Pat]. Y c 


2) 5000 merks 


992500 1 
— 277 15 6 value of the bond. : 
I 46 11 8 _ ditto of the bill. 
24 * 42 6 © © dttto of the crowns. 
| 5 330 7 2 value of the whole. = 
10. Two merchants, A and B, had been long in a com- . b 
pany- trade; A's ſhare of the concern was to B's as 4 toi: f. 


When circumſtances rendered it neceſſary for them to wind 
up and ſeparate, the ſtate of their affairs was as follows. 
Their caſh and other effects, by an inventory, amounted to 
L. 5000 ; bills and open accounts, in Britain, to L. 1300; 
Holland was indebted to them in nett proceeds of tobacco, E 
for 7485 guilders, at 214 d.; and Dunkirk in crowns 7456, | | 
at 314 d.; they were due in Britain L. 3754, and in '* 
burg 7315 marks, at 18. 7 d.: Required their nett ſtock, 7 
and a partition thereof, according to each partner's original - 


input. 3 

I bey had effects, per inventory, — | | 6 

valued at — L. 5000 | | . 

Bills and open accounts, in Bri- | R 

nan, for - -. -.; ĩͤ 0 - © 

7485 guilders, at 214 d. = A -- :- 5 

7456 crowns, at 314 = 970 16 8 L. 8 

| 3 7929 13 47 | 

They were due in Britain 93754 © © . 
In Hamburg 7315 marks, at 19d. 579 2 0 4333 2 | 

: Nett ſtock 4 ＋ = 503506 11 4 3 

B draws 719 6 375 0 

3 N A draws . 2877 5 It's | F 

2. In 1000 ale-gallons Scotch meaſure, how many Eng- 1 

ih ? Os 8 - | „ d 

1 8 103 ſolid inches in a Scotch pint. e 

| 3 . | ” 

282) 824000 EL £ . 

1 2922 nearly. 5 b 


Suppoſe 


. 
"2 
23 
* 
3 
32% 
= 
8 
Fo 
2 
Ft . 
3 
== 
A 


| Chap.XII, NUMBERS. = 


Suppoſe the diſtance betwixt Glaſgow and L 330 
miles, how oft will a coach-wheel turn round, whoſe circum- 
ference is 6 18 in driving that diſtance? | 


Miles. Fur. 
330 X 8 X 220 ©; | 
| —= 96800 times. n 


Queſtions of this nature 8 be multiplied to any length, 
but it. is preſumed there is a ſufficient variety in the foregoing 
for the improvement of the ingenious. 


CHAP. XII. of NU MBERS. 


TUnaze ; in general may be defini A collefign or 
aſſemblage of ſeveral units, or ſeveral things of the 
fame kind. Sir Iſaac Newtorr conceives number to conſiſt, 
not in a multitude of units, as Euclid defines it, but in the 
abſtract ratio of a quantity of any kind to another quantity 
of the ſame kind, which is accounted as unity; and, in this 
view, he divides number into three different kinds, . 
fraction, and ſurd. 

Integers, whole or natural a are all thi various 
aſſemblages of unity, or the ideas we have of ſeveral multi- 
tudes. 

Fractions are the diviſions or ſubdiviſions of unity, to 
which they refer, as a part doth to the whole. 

Rational numbers are ſuch as are commenſurable with 


unity, or whereof unity is an aliquot part. 


Surd, or irrational numbers, are ſuch as are incom- 
menſurable with unity. | | 
Even numbers are thoſe which may be divided into two 
equal parts, without any remainder, as the numbers 6, 8, 10, 
12, Sc. which have likewiſe theſe properties, that the ſum, 
difference, and product of even numbers, will each be an 
even number. | 
Uneven numbers, or ſuch numbers as cannot be divided 
into two equal parts' without a fraction, have theſe proper- 
ties, that the ſum or difference of two uneven numbers will 
be an even number, but the product will be an uneven num- 
ber, If an even number be added to an uneven number, 
or 


wo Or ARITHMETIC, Part I, 


or if the one is ſubtracted from the other, the ſum in the 
one caſe and the remainder in the other will be uneven ; but 
if they are multiplied, the product will be even. 

A prime number is ſuch as hath no meaſure but itſelf and 
unity, and which of conſequence can be the product of no 
other numbers, as 2, 3, 5, 7, 11. Numbers prime to one ano- 
ther are ſuch as have no meaſure common to both but unity, 
as 12 and 19; for though both 3 and 4, or 2 and 6, will 
meaſure 12, yet neither of theſe will meaſure 199. 

Compoſite numbers are ſuch as are diviſible by ſome num- 
ber beſides unity, as 8 diviſible by 4, and by 2. | 

Numbers compoſite to one another have ſome meaſure 
common to each beſides unity, as 12 and 15 diviſible by 3. RE 

A number that can divide ſeveral numbers exactly is called KF _ « 
a common meaſure, as in the laſt inſtance 3 is a common mea- ÞK 1 
ſure to 12 and 15. SR LL 2 


Prob. 1. Fo find the greateſt common meaſure to any 
numbers propoſed, add all the propoſed numbers, excepting 
the leaſt, which is reſerved for a diviſor. If there is no 
remainder, after the ſum of the greater numbers hath been 
divided by the leaft, then that diyifor is the common mea- 
ſure ; but, if there is a remainder, it becomes a new divitor, 
and the laſt diviſor becomes a new dividend, &c. the laſt di- 
viſor, which left no remainder, is the common meaſure. 


K ©» — — 3; mA „ bu 


What is the greateſt common meaſure of 8, 16, 24, 
and 322 
16 


24 

32 
7 
| 9 without a remainder: So 8 is the 
greateſt common meaſure for =, 4*=2, *=3, and = 


What is the greateſt common meaſure of 12, 16, 24, 
35, and 522 | | | 


16 
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10 rem. 8[12 
| 1 rem. 408 


| 5 | „ [2 and o remains. 
Conſequently 4 is the greateſt common meaſure. 


Note, If only two numbers were propoſed, the greater is 
divided by the leſſer, &c. Hence any number not exceed- 
ing the leaſt of ſeveral numbers that can meaſure their ſum, 
will meaſure them all ſeverally. | | 


Preb. 2. To find the leaſt common multiple of ſeveral 
numbers. Write the numbers in a line, and divide them by 
2, 3, or any other numbers which will meaſure two or three 
of them exactly; place the quoti:nts with the numbers un- 
divided below, and divide them continually till their quotes 
be 1: Then the product of all the diviſors multiplied con- 
tinually, is the leaſt common multiple required, which, if 
they were primes to one another, will be the continual pro- 
duct of the given numbers. | es 


What is the leaſt common multiple of 6, 12, 24, 36? 


6 Ti 12 . 24. 36 
2 „„ 1 68 „„ 0 
— — be N =72 
2 tr 4-3. 7 
0 * : 
3 „ 
9 


© There are other problems which might have got a place 
here, but theſe I reckon ſufficient for my purpoſe. 


PART. 
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| 
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1 IT 
Or FRACTIONS, 


* % 


I. Or VULGAR FRACTIONS. 


INTRODUCTION. 
A VULGAR FRACTION is a part, or parts of an inte- 


ger ariſing from diviſion, and ſtands to an unit in 
the relation that a part doth to the whole. — Of 


thoſe parts the numerator expreſſeth the number, as 3 


and the denominator the quality, as he 
Hence the denominator ſuppoſeth the integer to be divided 

into 4 equal parts; for inſtance, 1 yard into 4 quarters ; and 

the numerator aſcertaineth the number of thoſe parts to be 33 


and the fraction is accordingly read thiee fourths, or quar- 


ters, of x. 
Since the denominator repreſents all the parts into which 
the integer is divided, and the numerator the number of thoſe 


parts expreſſed by the fraction, it muſt follow, that, if 
the numerator be Jeſs equal to, or greater than the deno- 
minator, the quantity repreſented by the fraction muſt be 
leſs equal to, or greater than the integer accordingly. . Hence, 


if the numerator is leſs than the denominator, the fraction 
is called proper, and repreſents ſomething leſs than the inte- 


ger, 28 EN T5 T See. 


If the numerator is equal to, or greater than the 3 : 


nator, the fraction is called improper, and poems wwe 


thing equal bo, « or greater than the os as +=1, $=1 


Se. 


Since an integer may be divided into any number of parts, 


each of theſe parts may be __ ſubdivided, and each 4 
theſe 


G - O =o nm - r 


— 
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theſe ſubdiviſions again, ad infinitum; as a pound is divided 
into 20 ſhillings, each of theſe ſhillings into 12 pence, and 
each of theſe pence into 4 farthings. Hence, 3 farthings 
would be expreſſed fractionally 3. of * of 26, and ſuch irac+ | 
tion would be called a compound fraction. 

Since any of the denominations, or parts of an integer, 
can be expreſſed fraftionally, a fraction annexed to an inte- 
ger will expreſs the ſame og as its equivalent denomina- 
tion. Hence L. 4, 10 s. ſince 10s. repreſents 10 of 20 parts 
of a pound, _ be wrote 439» and ſo called a mixed number. 


| Obfervation 1. Thoſe fractions are > equal to each other, 
whole numerators have the ſame relation to their denomina- 
tors, FR=FOEGDT I =LI=x For as all fractions ariſe from re- 
mainders in divition, when the diviſor can no longer mea- 
| ſure the dividend, fo every fraction may be conſidered as the 
two given terms — diviſion, the numerator as the dividend, 
and denominator as the diviſor: Conſequently, if the numera- 
tor and denominator of à fraction be either multiplied or 
divided both by the ſame number, the products or quotients 
will ſtill remain in the ſame proportion, and the numerator 
of the new fraction bear the ſame relation to its denominator 
as it did in its former ſtate. 

2. Fractions having a common Jenominator, are greater 
or leſs as their numerators, AS # repreſents a greater part of 
a quantity than +. 

Of fractions whoſe numerators are equal, that which 
hath the leaſt denominator repreſents the greateſt part, as 4 
of a yard repreſents 3 quarters, and FF only 3 nails. 

4. If two fractions are equal, the numerators multiplied 
into each other” s denominator reſpectively, will make the pro- 


ducts equal. 9 4 then a aþd 4XxI=4- 


| C HA P. J. 
REDUCTION of VULGAR FRACTIONS. 


Prob. 1. To expreſs a Whole nambuy fractionally. 


The given inte eger will be the numerator, and unity 
the denominator: Thus &, $, Sc.; becauſe to divide 5 by | 
I, the quotient will be 5, &c. 


Prob. 2. To reduce a mixed number to an improper 
fraction. | 
VoI. I. . To 


74 or ARITHMETIC. Part II. 


To the product of the integer a denominator multipli- 
ed add the numerator ; the ſum ſhal N. . numerator of the 
improper fraction, whoſe denominat ul be that of the 
Fraction given. 8 1 * . 


Exam. 47 45H, and 5:5 E. 
Obſerv. The reaſon of this operatiol Y r Went ; ; for the 
mul:iplication of the integer into the den aalen + the nu- 


merator, expreſſes in the product all the Y contained in 
f 8 a plied, the 


both, and the ſame denominator being a; a 
quality of thoſe oO are the lame. hy 


Preb. 3. To reduce an . fraction to a whole, or 
mixed number. 

Divide the numerator oy the denominator, and to 5 
quotient annex the remainder, if any, with the diviſor for 
the fractional part. 


; 2 — 2 — 
Exam: * #—42, RT sg. 


This is the reverſe, and conſequently an + adcttiondl proof 
of the former problem. 

L. Hence 1 it will be obvious, that, to a an inte- 
ger to an improper fraction of an aſſigned denominator, we 
bave only to multiply the integer into the aſſigned denomina- 
tor, and the product will be the numerator - required. For 
inſtance, to cnange 8 into a fraction whoſe denominator is 


7, dN , Sc. 


Prob. 4. To reduce a compound fraction to its 1 
ſimple one. 

The continued product of all the numerators will be the 
numerator, and the continued product of all the denomina- 
tors will be the denominator required. 


4 —IXIX3 36 f 5 3 . BA 


Obſervation. The continued = RM of the nume- 
rators and denominators reſpectively, brings each to the qua- 
lity of the loweſt name; for, to expreſs ꝙ d. as the fraction 
of a pound, it would be *, becaule there are 240 pence in 
a pound; if we conſider it as a erer fraction, as it 
realiy is, it will be expreſſed n of , which, by the rule, 
2, as before: | | 
Cor. Hence all the known ſubdiviſions of an integer may 


: be expreſſed in compones or ſimple fractions at pleaſure. 
e. 


— 
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Prob. 5. To reduce fractions having different denomina- 
tors to other equivalent fractions, mes, a.common deno- 
minator, 

The continued product of each numerator into all the de- 


nominators but its own, will give correſpondent numerators, 


and the continued product ot the denominators will give a 
common denominator. 1 


3X2X7E=42 


5 4 8 | | 
Exam. 1. ry Tz 7» thus Ee Numerators. 
: | | 4X2X5=40 | 
Therefore p=432 PEROT Common denominator. 
3 nay,” „ 
3 


T=493 as required. 7 


Exam. 2. }, 5, and 2 of 2, F irſt, 2 of is Ex. 2. 


Then 2 F 3 35 the given fractions, which t rule will 
produce 24185 128, and rer, or , of 2. 


Exam. 3. 5, x5» and 63. When 6+ 1 is made an improper 
fraction P, 5 by the rule will be A is = 75 and 3 — 


2970 | 
IT& * \ 


the numerator and denominator of each fraction is equally 
multiplied, viz. by the denominators of all the other fractions, 
conſequently the fractions produced muſt be equivalent. 


Prob. 6. To reduce a given fraction to another equiva- 


lent, having an aſſigned denominator when poſſible. 
This 1s only an abbreviation of the laſt problem in poſ- 
ſible caſes, and may be done by multiplying the numerator 


by the aſſigned denominator, and dividing that product by 


the old denominator, the quotient, if there is no remainder, 
will be the numerator required. 


Exam. I. to a fraction whoſe denominator i is 6. Thus, 


26 4 


7 = 
Note, In addition of money, the different reckonings by 


Scotch and Engliſh will occaſion fractions of different deno- 
minators, to be annexed in the column of pence, as 4ths, 


zds, and 6ths; but theſe ace very expeditiouſly added, by 
conſidering | 12 as the common denominator z in which caſe, 


12 Ur; Ar- Tr r, Oc. | 


Prob. 7. To reduce a fraction to lower terms when poſſible. 


K 2 Divide 


8 


2299 The reaſon of this problem is obvious; for, ſince 
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Divide both numerator and denominator by any number 


that will meaſure both without a remainder ; but, it nothing | 


but unity is the ſame meaſure of both, che fraction is al- 
1eady i in its loweſt terms. 
Hence even numbers may be divided by 2 comianally. 
while poſſible. Numbers with ciphers may have an equal 
numoer cut off from each, and afterwards divided when poſ- 
ſible. 

Numbers ending i in 58, or * and cipher, may be divided 
by 5. 

By a little practice, a common meaſure will readily occur 

for diviſible numbers. | 


| Exam, Sf. 2135=34- 31H439=4. and 9.185. 


Prob. 8. To bring a fraction of a higher denomination to 
an -quivalent fraction of a lower. 

Reduce the numerator to the name required for the nume- 
rator of the new fraction, the denominator will be the ſame 
as before. 


Exam, 5,1, to the fraction of a ſixpence; thus, 


5. 64ds. 


oF 2ZOX2 22200 
* ” w $, d. 7 


J ofa guinea to the fraction of a farthings. | parc nr A 


Prob. 9. To reduce the known parts of a relative unit to 
the equivalent fraction of that unit, 

This was formerly taken notice of in. the corcllary of 
prob. 4. and it is only reſumed here for further illuſtration, 
to thoſe who may find it ſtill neceſſary. a 

Reduce all the given parts to the loweſt mentioned, for 2 
numerator, and the integer into the ſame name for a deno- 
minator. | 


Exam. 5 S. 74 d. to be expreſſed fractionally, paneb24-1=235 


20 X I2 x 0. 


5 10. To WE fractions in the known parts of the 


integer. 
This i is the converſe of the laſt oroblem, 2nd hath been 


Multiply 3 by the parts of the next inferior 


the 


d in diviſion, but till it may not be i improper to 


denominatjon, and divide the product by the denominator; 


Fe 


a 


mm  oH- ws and Hot. 
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the quotient ſhews the parts of chat denomination, and the 
remainder becomes a new numerator, which muſt be valued 
as before, c. till the fraction i is brought to the loweſt known | 


name of the integer. 


Exam. Value 43+ l. | ED is of cwt. 
25 | | 


Rae Ea 


* 7 as above 9r. w. 3. 
. e ( 
300 — 
12 4 
28 
3600 — 
6 112 
3 108 
240 | 
4 „„ 
— -- 48 
960 — 
96 6 
LY 2 
O 3 
„ 
CHA P. . 
ADDITION of VULGAR FRACTIONS. 


RULE. 


Epvece all the given fractions to ſimple fractions 

of the ſame integer and denominator, if not 
ſo already; then the ſum of the numerators with 
the common denominator, will be the fractional ſum 
required, which may be reduced to a mixed number, 
valued or expreſſed in ſhorter terms, as ſeems moſt 
N or the caſe will admit. 


E X AM. 
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n XK A M F E 8. 
Add J 42 ＋ . Here 7 is a com- 


mon denominator. | 
Add + T5 and Fo | ee 
| A1 IX$XZ=15 
2X5X2=20 


53 numerator. _ 
n= ROS: 5X2XZ3=30 denominator. 
| Add 4 s. to +1, Firſt, + S. => of || Apna 
| Then 3X100+5X3=315,= 
And 5x100=500, i 
Add L. 4.15 6, and L. 3, 3. Firſt, x55. 6 d. = 
Therefore, 7x40 = 280 | 


3ix 8 = 248 
: | 528 
— = 1325 
8X40 = 320 
3 
4 
8 335 


05%. If reduction is well underſtood and remembered, the 
addition of fractions will be very eaſy; the reaſon of which 
will be obvious, if we conſider that the given fractions being 
ſuch, or reduced to ſuch a ſtate, that all the numerators re- 
preſent things of the ſame denomination, both abſolute and 
relative ; their ſum muſt therefore be a number of ſuch parts 


as the common denominator expreſſes of the ſame common 


integer. 


CHAP. DL: 
SUBTRACTION or VULGAR FRACTIONS. 
RU. E. 


Edv the given fractions to ſimple ones of tbe 


ſame 1 — and denominator, as in addition, 
. and 


Chap. IV. Of VuLcar FracTions. 7 
and the difference betwixt the numerators, with 


the common denominator, will be the fractional 
difference required. | 7 +14: 


K X A bs Sib. 
a e | (3.) 


13 $_3 gig h 
35 0 , a 
| | 2 For 60 J. 57 
— rr 8 
0X4=24 
(4+) 
Y 44 — . 323 =12. Far 42 — 48a bh, Ge. : 
| The reaſon of this rule will be evident from the laſt ob- 
ſervation. 
CHAP. IV. 
: MULTIPLICATION .OF VULGAR Paares 
RU E. 


Epucz the given fractions to their ſimple ex- 
R. preſſion, if not ſo before, and to improper 
8 if mixed numbers, then will the product 
of the numerators and denominators reſpectively 
give the n required. 


E X A N 


(I.) | | (2.) f 
*I, or 4. 5 Nc 3A NT = | 
: : 9 | 6 x] Os 8 4 
. | 5 1 2 Of 8 SN of kr arr. | 
5 (4.) 


1 8. & I. N rü 


9 
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n ele. 
The operations in this rule are ſo ſimple, that more ex- 
amples would be unneceſſary. 


It is worth while however to obſerve, that multiplication - 


of fractions at-firſt ſight, would ſeem to contradict the defi- 


nition of multiplication given in the firſt part. But this dif- 


faculty will evaniſh, if we conſider that the more any inte- 
2 number is increaſed, the farther is the figure in the 
10 


heſt place removed from unity, and the more any part 
of an integer is decreaſed, the farther will its value alſo be 


removed from its relative unit; conſequently, as it is the na- 


ture of integers to increaſe, and of fractions to decreaſe, 


the purpoſe of multiplication is equally anſwered in both ca- 
ſes. But, to be plainer ſtil}, we had inſtances in the appli- 
cation of multiplication and Fend to ſquare and ſolid mea- 
fare, that a part of the multiplicand was taken when we 
Wanted to multiply by a part of a foot; for this reaſon, To 
multiply by x, would give the multiplicand for the product, 
and to multiply by any part of 1, can give but that part of 
the multiplicand for the product which the fraction expreſſ- 
eth. 


CHAP. 53 
DIVISION or VULGAR FRACTIONS. 
: i BE. 


JRevant the fractions as in multiplication, then 


place the denominator of the diviſor above the 
- ſeparating line, and the numerator below it, work 
as in multiplication, and the products ſo found will 


be the quotient. 
© x A M P L ES. 


(1.) 5 77 i | 
Divide + by T. Thus, 010. | 3 by 4 of + *2)#(73- 


ne (4. 


4 by . A et ebe. 
00. 


F U ̃71Eẽt ⅛ iu. DO REST. OL CRF 
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Of. 1. Mixed numbers may be divided by mixed numbers, 
with as much brevity, and perhaps more intelligibly, eſpe- 
cially in applicate caſes, by the following rule. ; 

Reduce the diviſor to an improper fraction, whoſe nume- 
rator will be a new diviſor, the quotient ariſing therefrom 
multiplied into the old numerator, will give the fractional 
part of the quotient; and, being multiplied into the deno- 
minator, will give the quotient due to unity. 

An example will illuſtrate this, | | 

Suppcle L. 478 : 19: 6 were to be divided among 3 men, 
who were to have equal ſhares, and a boy who was to get only 
Jof what any one of the men got; what would fall to each? 


Firſt 5 19 6 


* 


47 17 112 to the boy, for the 
3 old numerator was 1. 


7 


143 13 icq to each man, for the 
143 13 104 denominator is 3. 
143 13 10+ 


479 19 6 as before. 


05. 2. The reaſon of diviſion of fractions in general will 
be pretty obvious, if we conſider, that, were the diviſor and 
dividend reduced to one common denominator, the dividend 
would contain the diviſor as oft as its numerator did that 
of the diviſor; for, having one denominator, they are in 
the ſame ſtate with reſpect to one another, as whole num- 
bers. Now, though no mention is made in the rule of a 
common denominator, yet the operation is manifeſtly the 
| ſame, as that by which fractions are reduced to a common 
denominator. Hence we have this general conſequence, that 
if any two numbers be divided the one by the other, the 
quotient of the one by the other is the reciprocal of the quo- 
tient of that one by the other. — The method in obſerva- 
tion 1. for dividing. by mixed numbers in applicate caſes, is 
f.» plain, that it needs no demonſtration. For ſince all the 
parts are equal to the whole, the diviſor, I mean the nume- 
rator by which we divided, expreſſeth all the parts contained 
in it when a mixed number, of which the quotient repreſents 
ſo many as the dividend containeth, conſidered as a mixed 
number; the quotient therefore, when multiplied by the nu- 

VOI. I. | 1. l merator 
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merator of the fractional part of the diviſor, in its firſt ſtate, 
muſt undoubted!y give the quotient due to that fraction; and, 
when multiplicd by the denominator, muſt give the quotient 
due to unity; the ſum of all the units, and the fractional 
part being for proof always equal to the dividend. | 


Application of vulgar fraction: to queſtions. | 


I. A merchant. had bonds for L. 774: 13: 44, bills a- 


mounting to L. 199 : 19: 75, goods valued at L. 785: 15: 54, 
and open accounts for L. 570: 19: 64; bis debts amounted 
to L. 999 : 19: 95; how much was he worth? | 


Firſt, L. 774 13 47 2 $+3=15=139- 
e = 
785 15 55 428 48＋TT II- 
570 19 064=435 © Therefore 1 carry 2, 
. mul note z for the 
groom . 2321 8 o _ 44 fraction. 
33 999 19 9 7 = 
Wett Rock, 1331 8 3 


— 
a 
© 


To one verfant in additions of this kind, the ſummation of 
fuch fractions as can be brought to one aſſigned denominator, 


is as eaſy as any other. 
2. W hat will 17+ yards of cloth come to at 1 5s. 8 d. 
per yard? | e 
5 Fi ſt, 72 7 7 I | 2 1 5 1 
Ws 8. 84.—413. Then, X 8 = L. 15: 10: 52 
. Bought 174 yards of cloth for L. 15: 10: 54, what 
did it coſt per yard? 1 | | 
Firſt, I 74 „ 
and L. 15: 10: 5 r s. 


' 


Then £)1334% (33% =155, 8d. 


4 What is the ſolid content of a bale 5 feet 6 inches 


long, 4 feet 5 inches broad, and 3 fect 3 inches thick? 


1 . „„ 
Firſt, 5 6 = leaſt terms. Then 13. „g 77 10 
4 5 = 2X12X 4 FT | 


3 * leaſt terms, 


5. What 


- 
R © on BP Yt nd te” 


F. What is the tunnage o of a bale 77 feet 103 inches ſo- 
lid, at 40 per tun? 


4 7 5 8 7 9 7 77 79 
io ) 77 104. — 18 82811217. 
6. Divide L. 578, 19 s. among A, B, C, and D; bs A, 
B, and C have * ſhares, and each. X more than D. 
JJ 


3 of Ig 0 


38 11 11% 
IM; 
115 1 9} to D. 
154 7 dz to A, 
I54 7 87 to B. 
154 7 64 to . 
578 19 0 Proof. 
$0900000000300000000 


Il. Os DECIMAL FRACTIONS. 
INT R o DU T1 O N. 


into 10 equal parts, each of theſe into 10 other equal 
parts, and each of theſe into 10 other _— parts, if ne- 
ceſſary, and ſo on ad infinitum. 

A decimal fraction is diſtinguiſhed from an integer by a 
comma or point prefixed to it, "whole denominator, thou 
ſeldom or never expreſſed, is eaſily known by the diflance of 
the firſt figure to the right hand, from the ſeparating point, 
counted as 1, at. the ſame diſtance i in the numeration- -table, 
from. the unit's place. Hence 5 is expreſſed 2, .75 as 
Lg» +05 as Thgy +005 as T5509 Sc. Hence it will be ob- 
vious, that, in a ſeries of decimal parts, the decreaſe will be 
in proportion as the increaſe 15 a ſeries of Whole numbers, 

2 8 and 


T Jevinaal fractions, an unit is ſuppoſed to be divided 
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1 
5 
11 
28.4 
| 3. 8 
8 

*:- 8 
& 5 

: Þ 
».T FL: 
„ " J 
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and that, in conſequence, ciphers immediately after the point 


diminiſh the value of the figures ſucceeding them, in the 
| fame proportion, as the figures conſidered as integers would 
be increaied by the fame number of ciphers annexed. 


 -- 2 . 
REDUCTION oz DECIMALS. 
Prob. 1. To reduce a vulgar fraction © a decimal, 


Divide the numeratcr by the denominator; and as ciphers 
mult be annexed to the numerator before the diviſion, the 


quotient muſt conſiſt of as many places as the numerator had 


ciphers annexed to it, which will be the decimal required. 
E X A M P L E S. 

ꝙ TR 

Reduce 5 to a decimal. 5) 43. Red. 2 to a decimal. 8) 22. 


, 3. ; 
Reduce g to a decimal. 20) 422, 


Reduce 86 to a decimal. 80) 6 


Note, It will often happen, that, in the diviſion, there : 


will continually be a remainder, and the quotient repeat the 
ſame figure, or figures, ad nfinitum ; in which calz, it will be 
unneceſſary to carry on the diviſion farther, when you have 
once got the repetend, Which may be ſingle, repeating always 
the ſame figure; or compound, always repeating or circula- 

ting the ſame figures. A fingle repetend may be marked or 
diſtinguiſhed with a point above it, and compounds with a 
point above the fir{t and laſt figures of the circulation. | 


EXAMPLES of SINGLE REPETENDS, 
| Reduce + to a decimal, 
__ (2) 


6) 50 
833333 ad infinitum. 


| 3) 10 


| 3333 ad infinitum. 


Reduce F to a decimal. 


(3). 
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(3.) 


| 4 
Reduce r to a decimal. Nb 
| | 58333, Se. 
(4.) 


ae ir to a decimal. 9g. 


23888, & Ee, or: 


EXAMPLES of COMPOUND REPETENDS. 
WOE 
11) 20 


Reduce r to a decimal. = 


131818 ad infnitum. 


5 - 4. 
Reduce tœa decimal. 
ls 5 185185, Se. 


OoBSERVAT ION. 


The reaſon of this reduction is manifelt: Gi to add ci- 
phers to the numerator, is in effect the very ſame thing as to 
multiply by 10, 100, 1000, .; conſequently the quotient 
will be ſo many 10 's 100's, 1000's, &c. as the places con- 
tained in it repreſent ; ; the numerator and denominator be- 
ing increaled in the ſame proportion: hence, if the quotient 
is ſound without a remainder, it will be equa] to the vulgar 
fraction, from which it was taken; and if it terminated in 
any repeating figure or figures, it will be ſhort of the fraction 
from which it was taken, by a fraction of which the remain- 
der is the numerator, and the diviſor the denominator, in the 
laſt place of the quotient; that is, the remainder 1, in the 
firſt example of ſingle repetends, = of TEST „ and the re- 
maindcr 2, in-the ſecond example, = F of rodbdev. If there- 
fore, in any decimal reduction, the diviſion is carried on io 4 
or 5 places, the remainder will be too minute to cauſe any 
ſenſible error in calculations of buſineſs; though, at the ſame 
time, for the ſatistaction of the curious, particular rules are 
given 5 for the management of circulating decimals. 


Prob. 4. 10 reduce any of the known parts of an integer 
to a decimal. | 
This 


of 


36 Or. ARITHMETIC. Pare Il. 


This can be done by reducing the given parts to their 
equivalent vulgar fraction, and thence to a decimal, as above; ; 


1 much more N by che following 


R U l. E. 


Annen ciphers to the given number of the loweſt 
denomination, and divide it by ſuch a number of 


that, as is equal to an unit of the next ſuperior; to 


that quotient prefix the given number of units of 
the next ſuperior, and divide by as many of that as 


will make an unit of the next ſuperior; proceed in 


the ſame manner throughout the whole, and che 
laſt quotient is the decimal required. 


F M 1 8. 


| Reduce 7 i 3 a decimal. 12)60 
| Reduce 45. 62 d. to a 2 2)10 | 2175 | 
. 
245410 
427083 


Note 1. The reaſon of this manner of reduction is the 


ſame with the foregoing, as it is only dividing by the compo- 
nent parts of the denominator of a vulgar fraction ee 
to the given parts. 

2. In reducing to decimals, it is unneceſſary to mind any 
ciphers on the right of the diviſor, as ciphers muſt be annexed 
to the remainders to bring out the quotient. 

3. When in any diviſion the quotient is repeated, the next 
diviſion is carried on, not by ciphers, but by that repetend 


as in the ſecond example, and that quotient will always ter- 


minate in a repetend. 


w the laſt rule, it will like wiſe be found, that 


$5 - 


10 


* | 
Chap. I. Of DR cimaL FRACTIONS: 87 
4. d. L. | o. 4 gr. bb, 


10 84 = 5345833 that 11 18 20 Troy — 99513833 that. 


4 - feet. „5 tuns. 


= +3437 5» and that 19 3 14 = · 99375, Ce. 


OBSERVATION: 


* After this manner are all decimal tables conſtructed, and 
they who think ſuch tables contribute any thing to diſpatch, 


may eaſily conſtruct them. But 1 cannot help thinking that 
any decimal parts may be found as quickly, as they can be - 


picked out of a table, if not more ſo, by one much ver- 
fant in figuring ; and with this further advantage, that, by 
calculating them upon all occaſions, one gains a certain prac- 
_ tice which renders figuring eaſy and familiar, at the ſame 
time that he avoids the meanneſs of ſeeing with the eyes of 
e 


Prob. 3. To value decimals i in the known parts of the in- 
teger. 

meer 1. If the decimal was finite, multiply by as many of 
the next inferior denomination as make one of the integer, 
and point off a number of places from the right of the pro- 
duct, equal to thoſe in the given decimal; which will be a 
new decimal, to be multiplied by as many of the next infe- 
rior denomination, as made one of the former; proceed 


thus till the decimal places become ciphers, or no denomina- 


tion be left for a multiplier, and the figures t to the left hand of 
the point give the value required. | 


E XL A: M8 L E 8. 
_ 5 (1.) *. . | (233; 
'Yalup 43703 £-  qy7e=7 40 n 99375 tuns. 


SQ -* | cot. 7. 


99375819 3 14 
20 ò 2d 


7. 500 
. | 
— 1009.87 500 
6. oo | e 
3. 50000 
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I4. 00000 


| A wes This is my the converſe of the laſt problem. 
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Caſe 2. If the given decimal terminate in a repetend, car- x 
ry 1 for every 9 in the product of the firſt figure of the mul- { 
tiplication. I A OE 5 LE, t 
VCC ſ 
VVV cut. 7. 4b. tb Troy, oz. , 
833216 8 666 tun=13 1 97 +533 = 10 t 
EO > 8 | I2 0 
16. 660 13.33 10.0 = 
12 2 | fl 
8. oo 1 : 
: 28 
9- 33: | 5 re 
Lo 8 2 — En 7 ' | t 
Note, In multiplying, the ciphers to the right need not be ; 
noted, but they muit be remembered in pointing the product. — 
WC = 
1. The reaſon of carrying at 9 in multiplying repetends, - 
will be pretty obvious, if we conſider, that a ſeries of 9's 9 
infinitely.continued is equal to one in the left-hand place; m 
for it is evident that . 9, or x3, is only g ſhort of 1; that 
99, or , wants r3s of 1, and that. 999, or , is on- C 
ly rds of 1; fo if tne ſeries was carried on to infinity, the 
difference between that feries of nines and an unit would be C 
equal to unity divided by infinity, which would quote nothing. 
2. The firſt three places in decimals will give the value ſn 
exact envugh in buſineſs; and as, in mercantile calculations, p 
the value of the decimal of a pound Sterling is more generally ul 
wanted than any other, it may be found by inſpection thus. 5 
Double the figure next to the point, makes ſhillings ; it di 
the next figure be 5, or above, add one to the ſhillings ; the as 
figure in the ſecond place, if below 5, or the ſurplus above 10 
5, added to the third figure, make farthings; but, if their ſum 
be 25, or under 25, one muſt be taken VH, to make them 
farthings; and if their ſum be 26, or above, two muſt be 
taken off. 


As the laſt part of this rule differs from the rules common- 
ly given, it will perhaps be neceſſary to give ſome illuſtration 
P 5 
The difference between a pound in thouſand parts, and - 
N | e | | pound 
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pound in farthings, is 403 conſequently, as 1000 is to 40, 
ſo is a "7 other number of decimal parts to what muſt be 
taken off to make them farthings ; but 1000 : 40 *.: 500: 20, 
ſo is 250 to 10, fo is 25 to 1; by which it is plain, that one 
taken from 25 1000 parts, make them 24 farthings exactly. 
As the rules commonly given for finding . 507 776 
the value by inſpection, give an anſwer fre- 20 20 
quently not preciſely the ſame with the o- 18. 3 
thies rule of multiplying by 20, 12, &c. and 1 2 * 


dividing by 1000, it ſeems neceſſary to — — - 1 

ſhow that both rules give the ſame anſwer 1.68 6.24 

preciſely as in the margin. . 
2.72 8 0.96 


In the firſt example; there is 5 thouſand parts, from 
which I take one, conform to the rule, and there | 
remains 6 farthings, or 1 penny 2 farthings; and, 28 
to find the. 72 that is over, I ſay, as 25 to T, fo 
7 to .28, which muſt be taken from the 7, as in 6, # 
the margin. £4 

In the ſecond example os, is 26 over the ſhillings from 
which take 2, conform to the rule, and there re- 6 
mains 24. farthings, or 6 pence; and to find the er 
96, I fay, as 25 to 1, ſo is 26 to 1.04, which OM 
muſt be ſubtracted from the 26. 24.96 


CHAP. IT. ADDITION or DECIMALS. 


Caſe 1. AvING placed the numbers to be added, whe- 
ther pure decimals or mixed numbers, ſueceſ⸗ 
ſiyely below one another, in ſuch a manner as the ſevera! 
points may be in one column, tenths under tenths, hundreds 
under hundreds, Sc.; if the given decimals are finite, add 
them as integers, and mark the ſeparating point in the ſum 
directly under the points of the given decimals, or point off 
as many for decimals as were in any of the given numbers 
which had moſt places. | 


E Mp UL. 3 
75.436 N 
475 673 = 07.5 
3-21 "004 = 400 "4. 
6.7547 8 = .es 

o05 


— 19243 = 192-675 
133.0367 | 
Vol. I. wth -: Caſe - 
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Ciaſe 2. When all, or any of the decimals, repeat a ſingle | 
digit, make the repetends conterminous, and add 1 to the 


ſum of the firſt, or right-hand column, for every nine that | a 
is contained in it. | 3 
| E ß. f g 
475% = 475.6666 L. 50 7 7i=L 59-3822916 w 
397 = 397-1333 9 27 5 = $7:38708433” " 
4755 = 475-8333 57 13 4 = $7.6666666 Þ 
995 = 99.1111 25 6 8 = 225.3333333 
85 = .I ͥ — 
14503 = 1456. 3 245 18 44 = 245 9197916 8 
O.: 8. E R VAT ION. | 
The finite value of a pure circulate is a fract: 'on whoſe | 2 
numerator is the repetend, and denominator a number of as | ; 
many places of nines, with a number of ciphers on the right, 5 
equal to the places betwixt the point and repetend. Hence, 5 th 
where the conterminous repetends of ſeveral circulates are fa 
added, their ſum is a numerator to the common denomina- 
tor; and if one for every nine in the ſum is added thereto, 
it is reduced to the finite expreſſion. | SO. 
wy | 


Caſe 3. If the decimals are compound repetends, from the 
place where all the repetends begin together, continue each 
decimal to a number of places, equal to the leaſt common 
multiple of thoſe ſeveral numbers, which repreſent the places 
of figures in the ſaid repetends; then add, and to the laſt 
place add as many units as there are tens in the place, where 5 
the repetends all begin together, and the 4, gk in thele two 
places are the firſt and laſt of the reperend. 


EXAMPLES 


| F 
175-3724 14.472956 121. 47237 : 4 
84.5034 12.307243 8027555 | 
126.4526 9.020763 64. 90834 
79.3279 11.912375 do. 744 
105.7105 8.457813 9.83333 tl 
. e | C 


57.420 5.171152 356.56405 
0 BS ER 
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Any repetend whatever is to the ſame number complete, as 
10 10 9, if of one place; as 100 to 99, if of two places; and 
as 1000 to 999, if of three places, &c. Hence any num- 
ber multiplied by 1, with as many ciphers as it contains fi- 
gures, and the product thereof divided by as many nines, 
will give the ſame number perpetually circulating; but to 
add 1 for every ten contained in the ſum, is the ſame as to 
multiply that ſum by 10, and 1 by 9. 


| CH A P. III. 
SUBTRACTION or DECIMALS. 


Cafe 1. Lack the numbers homogeneous under homoge- 

neous, ſo as point may be under point; then, 
when the decimals are finite, ſubtract as in integers, and let 
the point in the remainder ſtand directly under thoſe of the 
factors. | 


© x AMPL ; K+; 
From T. 74 19 6 = 74.975 4-17 13 G6=171:698: 
Take 18 11 9 = 18.5875 9 16 - gs gn 


— 


EL = 56.3875 73 14 9g= 73 7375 


Caſe 2. If a  Gngle digit is repeated, ban 9 in the firſt 
repeating race when neceſlary. 


E X A MF E E 8. 


From L. 7849 6 8 = 7849. 333 3 17 11 7=17.57616 
Take 6979 13.477 6979.666 14 16 8 1483333 


: e 


869 13 Sm 869.666 e 2 14 112 2.74283 


—— — — 


Caſe 3. If the decimals be compound repetends, order 
then; as in addition of compound repetends; and if it is ne- 
ceſſary to borrow one, where both repetends begin together, 
add one to the right. hand place of the ſubtrahend, and that 

M 2 | figure 


. . # 
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figure in the 2 where both repetends begin toge- 
r 


ther, will be the firſt, and the right-hand figure the laſt of 
the repetend. 


E K A M r I E 8. 


4747878 47.854οhοꝗ 1.583.92740 
125.5656565 40. 9259259 142.85353 
| 31.8521612 6.9280801 | 11.07395 


en 1v. 
MULTIPLICATION or DECIMALS. 


Caſe t. 3 Hex the decimals are finite, find the product 

/ 2s 1n integers, from which point off as ma- 
ny for places as were in both factors; if the whole product 
doth not count ſo far, ſupply that defect by prefixing ciphers. 


EXAMPLE 5. 


369.5 i 672. 5 246 
FE 125 
18425 =: S026 10 
25795 40350 492 
7370 20175 240 
10.3575 245. 4625 |. 1039750 


OBSERVATION 


If we conceive the two given numbers as "WT it will 


be plain that the numerators and denominators are multiplied 

together re ſpectively, ſince as many places are taken from the 

product, as there are in the denominators of both factors; 

which likewiſe accounts for preſixing ciphers, when thers 

are otherwiſe not ſo many Fes in the product as were in 
| doch 17175 | 


© O N- 
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All the contractions in the firſt part, which regard multi- 
plication, may be applied here, but the following ſeem pecu- 
liarly adapted to mul:iplication of decimals. 

1. To multiply by 10, 100, 1000, &c. remove the de- 
cimal point ſo many ſteps further to the right, as there are 
ciphers in the multiplier. | 


As, 47. 565X100=47 56.5, and -45$X1000=450, Ec. 


2. When the places of decimals run far in both factors, 
the work may be contracted to as few places of decimals as 
may be thought ſufficient for the purpoſe, by the following 
rule. CE = 5 
Set the units place in the multiplier directly under that fi- 
gure of the decimal part in the multiplicand, whoſe place you 
would preferve in the product; invert all the other figures of 
the multiplier, and, in multiplying, begin with the figure 
of the multiplicand, which ſtands over the figure wherewith 
you are then multiplying, and ſet down the firſt figure of 
every particular product directly under each other, remem- 
bering at the ſame time to add the increaſe which would ariſe 
from the multiplication of the two next right-hand figures 


of the multiplicand, to the firſt figure of every produR ; 


that is, if the product of the next right-hand figure, with 


as many units added to it as there are tens in the product of 
the ſecond right-hand. figure, be any number betwixt 5 and 


15, carry 1; if 18, or any number below 25, carry 2, and 
ſo in proportion. 8 | 


E X 1 M F IL S 


places in the product. | 


— 


Multiply 231.3121 into 21.32, 
and fave 3 decimal places. 


543217X3 1620 231.3121 


54321&x 111 = 54322 ä 
5432& 2 10864 8 
543 3＋T I = 1630 4626242 
542 ＋1 = 109 231312 

5XI. = _ 69394 
a 

I 96s L — — 


Multiply 54.321711 into 3.12321, and preſerve 4 decimal 


> ny rr At 
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Caſe 2. If the multiplicand terminate in a ſingle repetend, 


and the multiplier is only a ſingle digit, carry at ꝗ in the firſt 
figure of the multiplication on the right hand. 


7 


8 10.7016 | h 9-305 476.0 74.86 
TS: 7 0 .6 
53.5083 = 65.138 Fl 38. 0844 44.920 | 


3. If the multiplier conſiſts of ſeveral digits, or figures, 
make the products conterminous before addition. 


E X A M F E 5. 


748.65 5 | 158.83 

634 3 227 

s | 155 650 

299462 | 5 - 

2245966 : | the wa 

44919333 „„ mne 
474.4762 5 


Caſe 3. If the multiplier be a repetend, multiply the pro- 
duct found, as before, by 10, and divide that product by , 
which will quote the true product, if the diviſion is conti- 
nued, till the quotient terminate in a ſingle or compound 

repetend. | N 


VF 


„ 44 
5.04 8.74 3 
9289. 9) 100. 572 p 
2 r — 9) 14.6263 
32.103 11.1746 | 8 
n 176001 1 1.625148 
my 4875444 
Product 3653.94. 5 97508888 
ee Product 2198.6156 Ze de — 


Caſe 
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| Caſe 4. If the multiplieand be a compound repetend, and 

the multiplier only a ſingle digit, to the product of the firſt 

figure on the right hand add as many units as there are tens 
in the product of the left-hand place of the repetend. 


E X A M p L. E s. 


382347 TRIES,  5924.378 
1 . | 03 
„„ ./-.. i: 


Caſe 5. If there are no repetends in the multiplicand, and 
the multiplier be a compound repetend, add the product 
found, as in finite decimals, to itſelf in this manner. Set 
the firſt left-hand figure ſo many places forward, as exceeds 

the number of places in the repetend by one, and the reſt 
of the figures in order after it, and proceed thus till the 
higheſt figure of the product ſtand directiy below, or be re- 
moved beyond the loweſt figure in the firſt poſition. Then, 
beginning with the loweſt figure of the product in its firſt © 
polition, add it with all the figures that are below it, and 
do the ſame by the reſt in their order; then point off as ma- 
ny places for a repetend as the multiplier conſiſts of. 


E K 1 


235.01 _ | 42710.36 
3-26 | 20403 
141006 | - 12813108 
47002 _ Oe 17084144 
70503 . 
29 835 1 Inn 2 
132 | 87141947, Cc. 

: - 7661, &c. = f 2 
706.8994 „ 874.2818938 


All 
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All theſe caſes of circulating decimals might ©, effected 
as intelligibly, though not ſo . by managing them 
as vulgar fractions. 8 


Sn. 


DIVISION or DECIMALS. 


Caſe 1. Hex the decimals are finite, the quotient is 
found, as in integers, and in all caſes * 


or valued, by th: following rules. 


1. If the places in the diviſor and dividend are equal, the 


quotient is integral. 
2. If the diviſor hath moſt places, annex ciphers to the 


dividend, to make them equal, and the quotient will ſtill be 


n e . * Wer 4 —— — * = — 8 * > 4 22 7 2 Ty W 1 
60 v IR Pierre nh „ gs — .. 1 ' 
* 1 Agee —— PET IN — * * : LE 75 p 
— * 1 [& — — * « *. * « NES, 4 1 
L Nene 5 
—— 4 — — öĩ A — 20 — 2 ——— —— — oo 27575 — — 


F integral. 

; "2. I-We dividend hath moſt places, oor off places for t 
| the excels in the quotient. 

| 4. If the whole 8 is not md to the excels, pre- Þ 
0 n 


. fix ciphers for the defect. 


———— —„-— 
— — ——— . —— a 
ö —K——U1———— —iää— a 
ES 
4 * 
4 


Note, If, after the quotient is qualified, there "i a remain- | = 
ö der, the diviſion may be continued at pleaſure. _ q 
| ” , MELTES - 2 
| (1.) (2.) . 
| 24-35)78345-15(3277 4725) 113-4 1 P 
| TON: - 4725)113. 4000( 240. 5 9 
| SH 04504 
| 5295 | = 
| 4870 | 18900 
| | 18900 „ af 
— 1291 | — ä . 4 
2435 £ | „ SALT = of 
W = . th 
17045 —— di 
(1120) 


(30) 
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$a. CH; 4g ni -o 326: ll 
2.87)67.05627(23-364 -+$43).0020091(.0037 . 
STS 55 = Tons 1629 . 
1 | 155 280 1* *; 
861 ky 3 380 
1046 | | (o) 
861 5 
1852 
1722 
130 
11 | 
(159) 


ILLUSTRATE ME 
In the firſt example, the places in each factor are two, and 
the quotient is integral. = | 


In the ſecond example, becauſe the diviſor conſiſted of four 


places, and the dividend but of one, three ciphers were an- 


nexed to the dividend, which made the places in both equal, 


and the quotient was accordingly integral. 
In the third example, becauſe' there were five places in the 
dividend, and but two in the diviſor, the exceis, 3, was point- 
ed off for decimals. „ 
In the fourth example, as there were ſeven places in the 
dividend, and three in the diviſor, the quotient required four 
places of decimals; and as there were but two places in the 


quotient, two ciphers were prefixed to make up the deficiency. 


O 8 E R V 2 8 kW 

The rationale of valuing or qualifying the quotient will 
appear, if we conſider, that the product of the quotient and 
diviſor is equal to the dividend, and conſequently the places 
of the diviſor and quotient, counted together, will always 
be equal to the dividend; or, which is the ſame thing, 
the number of places in the quotient muſt be equal to the 
difference of the places in the diviſor and dividend. 


CONTRACTIONS. 


1. In dividing by 10, 100, 1000, &c. the quotient is 
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found by removing the decimal point in the dividend ſo many 
ſteps towards the left hand, as there were ciphers in the di- 


vilor. Henc TY 
9 Licence, = 3-45, and 2 345 


ei 


2. The work of diviſion may be contracted in the ſame 


manner as multiplication, by the following 
VV - 
Having conſidered in what place the firſt figure of the 


quot.ent ought to ſtand, and ſo found its value, or denomi- 


nation, take as many of the left-hand figures as you intend 
to have figures in the quotient, for the ſirſt diviſor, and then 


take as many figures of the dividend as will anſwer them; 


in dividing, omit, or point off one figure at each operation, 
at the ſame time judging as exactly as poſſible what would 


be the increaſe, ariſing from the figure, or figures, ſo 8 
omitted. = 


V 


| 384.672 158) 14169. 20662385 100368345 


11540 16474 


| 26290 4188. TY | | _ 
= 23080 3295. 9. 365407)87.076326(9.297655 
— . 84 288663 
3210 0893 X | 
3077 3772. 22787663 
— — 1873081 
1.382 AAM | rt 
4 „ b 914582 
— > 842886 
1 ess 
15 71696 
— —ꝛ 05558 
19236 — 
19234 6:38 
— 5619 
519 
468 
51 
47 


5 
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All the other contradtions propoſed in the diviſion of inte- 
gers may be very properly applied here. | 


Caſe 2. When the dividend contains a angle peil and 
the diviſor is either a ſingle terminate digit, or any number 
of terminate digits, the quotient will either repeat a ſingle 


digit or compound repetend, nnn IO where 
the repetend is firſt taken down. 


E X A M 1 


8079. 6 Mee 5 


— 


9.9083 312. 685i —_ 7-317460 


2. When the diviſor i is only a ſingle repetend, and the di- 
vidend either a terminate number, or contains a repetend, 
multiply the dividend by 9, and point off the ſame number of 
integral places, which were firſt given, the n thus 


qualified will be a new dividend. | \ 
Exam. 378. 45 5 6 Or thus, 572.4 by 8 
3 . | 3 ſubtract 10 · 
"Sian hos | B)515.16 
557.675 5 64395 


3. 11 the diviſor hath terminate n joined to the re- ; 
petend, ſubtract the terminate part of the diviſor from the 


whole diviſor, — prepare the dividend as before, and work 
by the new factors. 


N 2 


Exam. 48.6\ 8567 28 337185. 

9 By 7710.552(1760-4 2800 4655 65 

| 438 3 pe f 
— 2185.5 


3330 
3066 


2645 
2628 
1752 
. 


| ——— A 


4. When both factors, or the diviſor only, conſiſts of 


compound repetends, ſet the diviſor and dividend under 


themſelves, ſo many places forward, as there are places in 
the repetend of the diviſor; ſubtract them, and the remain - 


| ders will be reſpectively a new diviſor and dividend, 


111.98 \ 243.366 587645 J4117351.9 
_ 3x þ.. _ 6q e i, 
111.87 / 243.063(2.172 58705.8/ 410940.6(7 - 
„ Ta / 470940 6 
1 e e 
11 1077 
| 8 1360” 
e 
3050 
22374 
$8136” 
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long 
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APPLICATE: QUESTIONS in Dzcrma FRACTIONS, 
| Fry is the decimal difference betwixt 1. I, and 


I L 4d,? 
18 „ „ nose 


13 4 = 0.666 


$333 Anſwer. 


2. What is the ws content of a room, 15 ; feet 6 inches 
by. 8 feet ꝙ inches? : 
£)14-75 

+ : 15 


221.25 | 
2 2c > 
1 Fo — 
1 228. 625 = 228 7% 


_ v hat is the ſolid content of a box 5 feet 4 inches 
long, 4 feet 10 inches broad, ank 3 fret 8 . thick! ? 


4. 333 | 
BY es 


24.1666 
1.6111 


25.7777 
37 


77-3333 
8.5925 | | 
8.5925 -— a 
. 
94-4185 = = 94 * 


4 
<p, © 
„ 


4. What 


a — 5 So ba Cant a 
— 5 . * — * 
— * . — — 7 — + entice! * W 2 
8 e —— — ICS 1 . 2 n N * * oy 
” - X + 2 5 F — — . 7 8 © 2:4 >.> _ 47⁷ 
7 1 p 0 - . wes 2 OC _ „ — . A „„ ˙ — 4} 3 — * 
8 nr rene ere en. i hd" 5 * fe IE ME. F. "7 X. — * — * <: of — 2 . — cane >< 
l + a CERES” | RG ae | ' ©, ; oe. DINAS on xz 
o _ ? - 1 22 9 . - : : "0 5% Abi N 4 8 
* " - p 8 - 7 a TI < — — 
0 „ — — 2 + x > Z 
" 1 2 : 5 8 2 wy as 2 1 
ITE” ee 22 > has paar Wages, 7 
. — oe ent at 9 10510] - 
my, R 5 
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3 EO — 
AS IIS ˙— RAS T< prb raey' 
8 , — 
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CE Re arp * 


LS = wh bs ft KE 2 
5 > * 
22338. „ 
3 e204 3 Gee. 
\ St Rode * 


ee WK o5trv 


72 8 


Na 
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| % 
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| WL 7 
by 7 
[AY 1 
\ i 
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4. What is the tunnage of a bale 9 feet 9 inches long, 


7f feet 3 inches broad, and 5 feet 6 inches a! 


915 

5 MP 
68.25 
SETS 


70.687 5 
1 


353 4375 
3534375 


— m—m—_s, a 


4.9)388. 78125 ſolid content. 


8 71953125 tunnage. 


5. A piece of cloth, conſiſting of 254 yards, is valued = 
L. 23 17 555 3 how muſt one yard be valued at that rate ? 


25 25:5Y23: 872916 


5. _ 4. 774585 


3361927 — 18 8. TA 


6. What RY 22 cwt. 3 ars. of ſugar, at 10 35 17 6 


80 cwt? | 
3-875 N 
224 | 


; 
0 - | 
the * 
i | 


2 


7750 
7750 


85.25 — 
1.9375 = 
90875 = 


88.15625 = 221 = L. 88: 3 14. 


7. Divide 


For 


Chap. V. Of DECIMAL FRACTIONS. og 


7. Divide L. 875: 14: 6, among A, B, and e, whereof 


let A have 3, 


, and CI. 


1 
„ 
591.725 875.7ꝛ5ʒ7 . 


345 175. 145 


069 35.0290 507. 6666 X 375 190. 37 5 B's ſhare, 
| M3 .6 =304.6 =C'sſhare. 


529 355.725 Proof. 
426 
414 


46 ad infinitum. 


* 


8. What will 46 8 16 amount to at L. 7: 8: 6 per tb? 
40) 46.74 = the W | 
_ Tf = Low Ts 8 8. 
| 18.6933 | 
327.1333 
For 6 ds. 11683 


346.995 = L. 346: 19 10. 


Demon ſtration of the laf contraftion after diviſion of integers, . 


promiſed in this place. 


The ſum of I, 10, 100, 1000, Ec. continued to any 
number of terms = 1, the firſt term, as often repeated as the 
number of terms to be added: Thus, 14+10=11, and I+ 
 Io+100=111; and 1+10+10C+1000=1111, as is obvious 
from the nature of numerical notation, Therefore, if any 

number, 


75 =380.75 SA's ſhare. 


2 
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number, as N, is multiplied by a ſeries of equal figures, as 
FV &c. the firſt product by /, in the place of units, will 
be F N, or 1 fN; the next product by 5, in the place of 
tens, will be 107 N, the next 100 f N, c.; and the total 


product of the whole multiplication will be 111 f N, accord- 


ing to the number of places in the multiplier. If 1, 10, 100, 
x000, is divided decimally by 9, the quotient-figures will be 
I111,0c. continued to the number of periods in the dividend, 
thus, 3. 1111, and 421.1111, and 49811. 1111, ſtill lea- 
ving 1 of a remainder, and the quotient continually repeating 
1. Therefore, fN=.1111f N; and, if we compare the 


tivo expretiens, 111 fNand 1111 f N, Ee. we will find 
they may be made equal, by placing the decimal point after 
the chird figure, in the laſt, thus, 11.111, &c. and then 
ſubtracting 111 from the decimal parts, the laſt, as well as 
the firſt, will be equal to the total product required. That 
is, fN—.1111 FN III fN=T, the total product. 


For let the multiplicand N 784 
I be multiplier f - ... $333 


| Therefore F N = 2352 


mr fN=fN = 4 261.3333, Sc. | 
1117 IN the difference de- | 
duced from the right hand = 2613 


261072 =T, the total product. 


Q. E. D. 


Note, The figure 3 repeating equally in both on the right 
| hand, and making no difference, is not to be ſubtracted. 
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P A R 1 


Tur ELEMENTS oF ALGEBRA. 


INTRODUCTION. 


ſhort and conciſe method of reaſoning on the va- 


\ LGEBRA is the art of, reckoning by ſymbols, or a 


rious relations of numbers and quantities to each 


other, by the help of letters, or ſuch other characters, as the 


algebraiſt thinks moſt convenient to adopt. | 5 
By algebra are reſolved, in a method of reaſoning which is 
clear and connected, and founded on ſelf-evident principles, 


many obſcure queſtions in arithmetic and geometry, and from 


thence theorems deduced, which hold univerſally with reſpect 
to problems of the ſame nature. Hence it is called by ſome 


the new analyſis, by others ſpecious arithmetic, or numerical geo- 
- metry, becauſe it is equally connected with both, and extends 


not only to abſtract numbers, but alſo to lines, ſurfaces, and 
ſolids. It is not intended in this place to conſider algebra 
in its full extent; what is preciſely neceſſary for conducting 
the arithmetician ſcientifically through the whole of mercan- 
tile computations, ſhall be reduced to a few plain and intelli- 


gible rules; by the help of which we ſhall be able to demon- 
| ſtrate the reaſon of the moſt complicated operation that can 


occur in arithmetic, with greater perſpicuity and elegance, 


than from principles purely aritnmetica!. At the ſame time, 


in the courſe of this work, we will not make uſe of algebraic 
demonſtrations, but where we cannot otherwiſe do julties to 
the ſubject, that the reader may have an alternative, if his 
time ſhould not permit him to Rudy this part of the treatiſe. 
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CHAP LL 
| 8 8 3 * Tn FT | 
NOTATION or ALGEBRA. 


NM ſimple number is repreſented by a ſingle letter, 
and, for diſtinction's fake, numbers that are known, 
and given in a queſtion, are generally expreſſed by conſo— 
of the ſmall vowels. Compound quantities are repreſented 
by two or more letters joined together; the ſum of two or 


more numbers is expreſſed by the ſign + connecting two or 


more letters together, as a+b means ꝶ and & added together; 

a+e+b means the ſum of à and e and b added together. The 
difference of two numbers is noted by the ſign —: thus a—b 
fig nifies the difference of a and 4, or what b wants of being 
equal to a. "The product of two or more letters is expreſſed 
by connecting them together in the form of a word, as 
ab=aXb ; abe=aXbXe; that is, the continual product of a, b, 
and c. The quotient of two numbers by diviſion is expreſſed 
like a vulgar fraction, with one letter repreſenting the divi- 
dend above the line, and another below it repreſenting the 


diviſor, as — ſignifies the quotient ariſing from à divided by 


3, or ab. The ſquare of any number or quantity is re- 


preſented by a letter doubled, as aa, or its power noted above it 


thus a?, each of which notations expreſs the ſquare of a, or 4 
ſquare. The cube of any number or quantity is repreſented by 


tripling the letter, or noting its power, as aaa, or a*; the 
biquadrate thus, aaaa or a*, Fc. I he ſquare root of any 


number is thus noted y/=", the cube root 4/3”, the biqua- 


drate V, &c.; as 4/2 186 is to be underſtood the ſquare 
root of 186 ; 4/3 23 © is to be underſtood the cube root of 276. 


OBSERVATION. 


The characters -+ and — in algebra import ſomething more 
than ſimple addition and ſubtraction, as in arithmetic: + is 
an affirmative or poſitive ſign, expreſſive of real exiſtence; 
and when it is put before any quantity, it is to be underſtood 
that that quantity is of a real and. poſitive nature; whereas — 
is the fign of negation, or negative exiſtence, denoting the 
quantity to which it is prefixed to be leſs than nothing. 
Though no real body or ſubſtance can properly be ſuppo- 


ſed 


nants, and numbers that are required are expreſſed by ſome - 


Sum. ; 
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ſed to be leſs than nothing, yet quantities, whereby the dif- 
ferent degrees of qualities are eſtimated, may eaſily be con- 


ceived to paſs from an exiſtence through nothing into nega- 


tion. Thus a merchant's ſtock was at fiiſt 1000 J. incum- 
bered only with 50 J. of debt, then his neat ſtock was 


1000—50; but in the courſe of trade he met with misfortunes, 
which raiſed his debts to 1000 J. and his ſubject when col- 
lected together amounted to no more than 10007. and in 
this caſe he is juſt worth nothing: unwilling, however, to 
give up his trade, he ſtruggles hard to preſerve his credit for 
another year, and then, upon examining his books, finds he 
was {till 1000 J. in debt, and no ſubject to pay it, and in this 
caſe he is 1000 /. worſe than he was the preceding year, and 
at that time he was worth nothing, conſequently he will be 
at this time 1000 /. worſe than nothing. Wherefore, as af- 
firmative and negative quantities are contrary in their nature, 


they are likewiſe contrary in their effects; a conſideration, - 


which, if properl, attended to, will obviate all the difficulties 
that may occur in the application of theſe ſigns ; for the re- 
ſult of working by affirmative quantities is, in every opera- 
tion, obvious, and therefore like operations, where the quan- 
tities are ne gative, may be known by 10 rule of contra- 
ries. 

Where there is no ſign 8 to a quantity, the quantity 
is always underſtood to be affirmative, and if there is no nu- 
merical coefficient before it, unity muſt always be under- 
ſtood ; thus 32 fignities 43a, and a ſignifies +14; but the 
ſign of a negative quantity is never omitted, nor indeed the 
ſign of an affirmative one, excepting when ſuch an affirmative 
quantity is conſidered by itſelf, or happens to be the firſt in a 
ſeries of quantities ſucceeding one another. 


© H A Þ. IE 
ADDITION or AlorRAIe ann 


A DD „ quantities according to their 


number. 


EXAMPLE Ss. 


(1.) we os „ „% 
ara = 27a+3a=308 4b+3b+55=126 


02 2. Heterogeneous 
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5 Heterogeneous or different quantities, expteſſed by dif- 
ferent letters, are added by connecting them with the ſign +, 
Thus a and b and c are added a+b+c, c. | | 


3. When the quantities to be added have like ſigns, the 
ſame fign is to be retained in the fum. 

EN e 

u.) (2) --+. {$9 


+30=4h ters 43756 
+7a—5b  Ibc+36—3a l 


In this caſe it is plain, that one affirmative increaſed by 
the acceſſion of another affirmative, muſt make a greater af- 
firmative, in the fame ſenſe that a ſtock of 1000 J. increaſed 
by a legacy of 500 J. would in this new ſtate be worth 


1500 J.; and that one negative increaſed by the addition of 


another negative muſt make a greater negative, in the ſame 
| ſenſe that the loſs of 1000 J. followed by another loſs of 500 J. 
would increaſe the loſs to 1500 J. | 


4. If the quantities to be added have contrary: ſigns, the 
one affirmative and the other negative, the ſign of the greater 


* 


quantity muſt be prefixed to their difference. 


E N TW 


+86 +24 +374 44 
md „„ —4 
| +50 A +24. © 


In this caſe it is plain, that the ſum of the quantities mult 


be found by ſubtracting the leſſer coefficient from the greater, 


and prefixing the ſign of the greater quantity; for let +27 


repreſent 37 J. which a man hath in his pocket, and —194 


19 L. which he muſt pay out of it, he will after all have 
+184: but reverſe the caſe, and ſuppoſe he hath only +194 


to pay —37a, he will then have —18a or 18 J. ſhort of his 


ſum. | | 


From theſe four caſes may be deduced one general rule for 
addition of algebra, viz. Add like figns, and retain the fame 


: 8 | 
ſign in the ſum; but ſubtract contrary ſigns, and keep the 


ſign of the greater. 


EX A M- 


a 2 
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E. K XM 


r ae OO 
a+g96 26— 6 a 


n 
SUBTRACTION or ALGEBRAIC QUANTITIES. 


1. L Omogeneous quantities are ſubtracted by taking the 
| difference of their coefficients, as | . 
54—3a=24, 76—b=70 and 8b—b=7b 


2. Heterogeneous quantitics admit of no other ſubtraction 
but the ſign —, as the difference betwixt a and h would ſtand 
@—b upon the ſuppoſition that a is the greateſt quantity. 
3. If quantities have like ſigns, their difference retains the 
ſame ſign. = SS 


4+ If a greater quantity muſt be taken from a lefler, to 
the difference betwixt the quantities prefix the contrary fign. 
Thus if it were required to ſubtract +56 from 25, the re- 
mainder would be —3b. For ſuppoſe a man owes me 2 J. or 
2b, and I owe another man 5 J. or 50; it is plain, that the 
difference betwixt theſe ſums is a debt upon me, for which { 
have nothing equivalent, and therefore ] am 37. or 36 worſe 
than nothing: for had the ſums been equal, I ſhould have had 
nothing in reverſion, but then the firſt 3/7. or 36 I ever got 
ſhould have been my owa; but whilſt I am 3 J. or 36 in 
debt, I muſt get 3/. or 30 before J am even with the world, 
and therefore in every acceptation in this cafe the remainder - 
is a negative quantity, Beſides, for a proof of ſubtraction, 
4755-36 being added together will be found =+28. 


5. When the quantities to be ſubtracted have different 
ſigns, add their coefficients, and to that ſum prefix the ſign 
of 'the -minuend, which will expreſs the difference, From 
+54 if it was required to ſubtract —3a, the remainder would 
be +8@: but if it had been required to take +5a from —3a, 
the remainder would be —=8a. Hence to ſubtract a negative 
is the ſame thing as to add an affirmative, and to fubtract an 

35 Gs affirmative . 


Cl 
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affirmative is the ſame thing as to add a negative. For in the 
firſt inſtance, if I am in poſſeſſion of 5a, and indebted in 30, 


ſhould that debt be forgiven, I am certainly 3a better than 
when it ſtood againſt me; and in like manner, if I am in- 
debted in 5a, repreſented by —5a, and have only +3a to pay 
it, ſhould theſe 3a be loſt or taken. from me, I am certainly 
Za worſe than | was in my former ſituation. | 
E X AMP I. E S of courouxDo QUuaANTITIEs. 
35 From 12x+6a—4b—12c F 
Take 2x—3a+4b— rc -e 
Rem. i0x+9a—8b— c- —5 f 
12x+6a—4b—12c —76=5 7 


If Hover a member of the ſubtrahend is found to be of the 


fame denomination with any member of the minuend, change 


the ſign of every member of the ſubtrahend, and then add it 


to the other; as if Sc was to be ſubtracted from 3a—44, - 


the remainder would be 32a—4b—5c+64. 


. 
MULTIPLICATION or Ar BRAIC QUANTITIES. 


N multiplying quantities, it muſt be obſerved, that like 
ſigns, whether affirmative or negative, produce , but 


different ſigns produce —. 
eee. 
F+bxtbe=+bs— be -- 

%% TLTIONS 


I. That ＋ into c muſt produce -+bc, is ſelf-evident : for 
inſtead of the letters let us take +4 and +3 for a multiplicand 
and multiplier, the product in this caſe muſt be 4+4+4=+12 
wherefore +3 into +4. muſt likewiſe give +12. | 


22. —b into c Ec. For aſſume the fame figures 3 and 
4 with negative ſigns, then multiply —4 into 3,0 and —3 
tucceſſively, and the prod ucts will be in arithmetical ms 

Tr | | 10n; 


Chap. IV. MULTIPLICATION of QUANTITIES. | 111 
ſion; but the two firſt products are — 12 and o, and the third 
ö product will be +12. 


. +b into —= bc. For if the product were +bc, it 
would be the ſame with the product of +b into e, which 
would be abſurd. But further, ſuppoſe a man 10 J. in debt, 


and without any ſubje& to pay it, his worth may be expreſſed 


by —10, 1. e. 10 worle than nothing; the double of —10 


would be —20, the triple would be —3o, &c. according to 


any multiplication . whatever, Therefore —IOX+2+3, Cc. 
dy any e Whatever muſt give a — product. 


4 at cr „ a — 5 
a—=b | 242 — 6 
e — abt. 
Te Ta 1 „„ eee 8 


44a. edle 356 2 aa—2ab+bb 
(3) | ** 15-1 1 


 a+b | a 
 a—b „ 4; 
Lab =o - | Tab rbb 
Tan. Tab ES 2 Rr 
hos dio bd © | aT 
(497 2 1 
Ox — 7a — 8 
* , J + * 


12112 142 —1 1612 n 
—1 18 Ab —28ab 


' -a 0x42 Laa— 4ab—32bb 


A daſh over two or more quantities imports, that all thoſe 


quantities are to be conſidered as conſtituting one compound 
quanti:y, 
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 OBSERVAT t O N. 


From this rule there may be very naturally deduced the fol- 


_ Iapwing theorems: _ 


I. Exon. a+b-into ab produceth aa—bb. Hence the ſum 
and difference of any two numbers being multiplied together 


will give the difference of theſe Haares, "and uice ge 


For 416 
= 


Diff. 2 2 12 the difference of the ſquares. 
Sum * 


Product 12 of their ſum and difference.” 


2. Exam. 4 a+6 into a+b produceth aa+2ab+bb. Hence, 


if a number be refolved into any two parts whatever, the 
ſquare of the whole will be equal to thg ſquare of each part, 


and the double rectangle, or product of the” multiplication of 
thoſe parts added together, Thus if the number 10 be re- 


folved into 7 and 3, 100 the ſquare of 10, the whole will be 
equal to 7X7+3X3+7X3Xx2, which is the ſquare of each part, 
and double the product of the parts. Eucl. book 2. prop. 4. 


3. Exam. 2 4-6 into a—b produceth aa—2ab+bb. Hence, 


if from the ſum of the ſquares of any two numbers be ſubtracted 


the double product of thoſe two numbers, there will remain 
the ſquare of their difference. Thus in the numbers 7 and 3, 


9x7+3X3=58 and 7X3X2=42 but OECD 


i. e. 4X4. fu 44. 2. 7. 


CHA P. v. 
DIVISION or AL6zBRArc Quaxrrrins. 


1. T. divide ſimple algebraic quantities, divide the coeffi- 
cient of the dividend by that of the diviſor, when 


poſſible, and then put down after the quotient all the quan- 


titics in the dividend that are not in the diviſor; and for the 
fign to be prefixed to the quotient obſcrve the rules in multi- 


plication, fince the quotient ought to contain a quantity, 


which being matched into the diviſor, will e the di- 
vidend. | 


E X A M- 


* 
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E X A | 
| (.) $9 2 | | (2.) 
ee | We 9: 
: — 
be proof. | 3 pe 97 24abc Proof. 
(35 ö „ at-. 
8 44 12abe 30 
| 36 = 3 
18bc Proof. Aae _ 


2. When the coefficients are incommenſurable, or the 


quantities heterogeneous, place the diviſor below the dividend 
in the manner of a vulgar fraction; as 


x % ͤ nd 
3 1 * 
CHAP. VL 


ALGEBRAIC FRACTIONS. 


Radtions in algebra are nw in the ſame manner as 
in arithmetic, in their reduction, addition, ſubtraction, 
multiplication, and diviſion; with this difference only, that 


the operations in the one are numerical, and in the other al- 


gebraical. 


E x: A N 6 
1. Reduce © __ to their 3 terms. 


Here 25 is a common meaſure for both numerator and FEY 
nominator, and therefore _— they are both divided by 2b, 


the quotient will be ===, but expreſſed in lower terms. 


=: _ 
Hence it follows, that n a common letter or factor is 
to be found in every member both of the numerator and de- 
nominator, it may be cancelled every where without affecting 


the value of the fraction; thus the fraction 2 expunging 
ab. pi: 

c, becomes ; but if there be any one member wherein 

the factor is not concerned, it muſt not be expunged at all. 


Vor. %%%%%ͤ Mo 2. Reduce 
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2. Reduce 4 _ © to one common denominator. 
| aX3X4=124 5 
bx2X4= 8b > Numerators. 
c x 3 e Oc 5 | 
2XZX4 24 Common denominator. 
| _ 2 Zac 3H 
3. Add © 7 aud 42 4aX2b=8ab 
| 12 7 ” 
34X44="1242 124 132. | 
| 44 ax5d=5da 
* bend — from 27 54 4aX24=8da | 
3d 3 
24aX5d=Todd 10. 10d 
| 3 42 . 4a 5 8 
we nw g % 
CS. „ „ 
5 oh . | 3) al 


CHAP. VE. 


INVOLUTION NonERIc AL and ALOEBRAICAL. 


Nvolution is the raiſing. of a quantity or number to any 
aſſigned power, and is performed like multiplication, the 
multiplier always continuing the ſame. Hence, when a 


quantity or number is {aid to be raiſed to a certain power, it 


is multiplied into itſelf as often as the a to which it 25 
raiſed expreſſeth. 


Thus when 4 is multi iplied into itſelf, it becomes 16, which 
1s the ſquare or 2d power of 4; when the ſquare 16 is mul- 
tiplied into 4, it will produce 64, the cube or 3d power ; and 


when 64 is multiplied into 4, it will produce 256, the biqua- 


drate or 4th power; and that multiplied into 4 will produce 
1024, the ſurſolid or 5th power, &c. 


In like manner, aXa=aa or ; a*Xa=aaa or 453 aXa=e? 
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is no doubt the beſt method of notation, as it is how and 


the power diſcovered by its index at. once, without the öde 
of numbering the repetitions, which in che other cals is un- 


* amples of roots rai 5 fo the 27 power. 


— 
- 


44 Le, 5b . 
ee, =. 
i6a* ſquare: | | 256*..: ---. . 
64a cube. u | 
a+b a binomial root. b a reſidual root. 
ab 5 8 
a*+2ba+b* 5 a Ob 
6. I an. 


ie eee ; A 


CHA Pp. vm 
EVOLUTION or Arekgnaie QuanTITIEs. 


Volution reduces any given power back to its original 
my when poſſible. To do which, it muſt be ob- 
ed, that ſome quantities are rational and have roots; but 
there are others ſurd or irrational, whoſe juſt root cannot be 
extracted. In the firſt ſpecies of quantities, conſider what 
quantity involved or multiplied into. itſelf as often as the index 
repreſents will produce a quantity equal to that given, and the 
quantity found in this manner will be that required. Thus, 
ſuppoſe it was required to extract the roqt of a*, it would be 
aXa=a*, conſequently à is the root required. In the ſame 


manner a is found to be the root of a*, for axaxa=a*. In 
the ſame manner 814* will be found to proceed rom gd, for 
 gdxgd=8 id. 


Thus likewiſe will a be found to be the cube rage of a3, 
for Xen", 4a the cube root of G's: and à the biqua- 
ends. root orf 41. | 


pa ——— If 


1 
Cn 
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If the ſquare root of a*+244+b* was required, it would 

be found to be a+; for a+bxa+b=a*+2ab+b*. In the 

ſame manner will -& be found to be the ſquare root of 

_ aa—2ab+b*. Ts „ C 

In chis manner likewiſe may be found the roots of higher 
powers, as a3+3ba*+3bba+b*3, whoſe root is 24h. 

In ſurd or irrational quantities, the roots are ſignified or 
denoted by the radical ſign prefixed thus, ig. VE 12 ET, 
ri is the ſquare root of thoſe quantities to which the 

ſign MN is prefixed; and V Nia is the cube 


root of the quantities to which the ſign V is prefixed, or 
EE --: 5 5 bak 
om: © "Oo A PT”. — tis 
= — iz p = nur 
_ Or .SURD QUANTITIES. wt 
1 15 the given ſurd quantities are heterogeneous, they an 
| Lare added by connecting them with the ſign +, and and 
ſubtracted wich the ſign — ; as VTV expreſleth the 24 
ſum of theſe two ſurd quantities, V — wv 3ab expreſſeth the _ give 
difference of the ſurd quantities on each hide of the negative 
ſign. oo WS bo | 
2. When they are homogeneous, they are added and ſub- | 
tracted according to their number; as 44/>3+ 813 =124/>3, Ls 
and 9V3IG— 3Zv IG6=0v 36, &c. 3 ä juſt 
3. Surds are ſometimes multiplied and divided by the ſigns equ: 
x and connecting them, 4/33 N, or V +7 and truly 
ſometimes by multiplying and dividing the quantities them - ber 
ſclves, when it can be done, and prefixing the radical ſign quir 
to the product, or quotient, as Va =/312ab2 5 anſu 
or VIXViaWw30, and NT N= and Vt ber « 
, S. 5 3 is fo 
4. Surds are involved merely by removing the radical ſible, 


ſign; thus to ſquaze EG, take _ the ſign V, and 
there is left G = the ſquare of Vr. To cube 4/76, take a- 
way the radical fign 4/3”, and there will remain G = to the 
cube of Vs; and this holds good in all .caſes, whatever 
power is repreſented by the radical ſign. | 


CHAP 
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RULES or. E QU A TION, . 


B” equation is to be underſtood in general one expreſſion 


of a number or quantity made equal to another; thus, 


476 = 10, and 7—3=4; or 9xb=54 ; or 12 43. And 


in the ſame manner may theſe quantities &+b=G, or a—b=D, 


or ab=P, or —=2, Ec. 4 
There is no queſtion can occur in numbers or quantities, 
but ſome equation will ariſe from the very terms of the que- 
ſtion, if they are intelligibly put: for inſtance, ſuppoſe a 
number was required, whereof 4 and + being added, the 
ſum would be 18. Let this number be repreſented by a, then 
will 2a + 2a =18. Wherefore the equation here is Ja=18, 
and from this equation the number is required. Again, let 
the queſtion be to find two numbers, the ſum whereof is 24 
and difference 12. In this caſe, one equation will be a+e= 


24, and another a—e=12; and fo there are two equations 


given, and two numbers required, Hence ariſes this general 


x... 


When the number of equations given in any queſtion are 
| juſt equal to the number of quantities required, and the one 
equation no way inconfiſtent with the other, the queſtion is 
truly limited, and capable of a folution; but when the num- 
ber of equations given are not ſo many as the numbers re- 


— 


quired, the queſtion is ambiguous, and admits of various 


anſwers. If the number of equations given exceed the num- 
ber of quantities required, and if any one of theſe equations 
is found inconſiſtent with the other, the queſtion is impoſ- 


lible, and can have no rational anſwer. 8 


Rules for reſelving ſimple equations. 


I. To letter a queſtion, or to repreſent quantities by pro- 
per characters, e Rs =: 

As this is in a great meaſure arbitrary, or matter of choice, 
we need only obſerve, that in general given quantities are 
repreſented either by conſonants or abſolute numbers, as E 


. Aer et IEA en tint Os» rt. 
— = — — —— —— — — — — — — — 
— — — —— — e SED — I Fe eee. — — 


pe” 


lie in the queſtion; and quantities required, by ſome of the 


{mall vowels, one or more as there is occaſion. 


2. To ſtate a queſtion, or, in other words, to raiſe an 


equation: 


The nature of every queſtion muſt be well conſidered; 


given and known quantities diſtinguiſhed from ſuch as are 
required ; numbers are to be added, ſubtracted, multiplied, 
divided, or involved exactly, according to the conditions of 
the queſtion ; and then one ſide of an equation compared 


with the other, which being done, the equation is truly 


ſtated. To make this ſtill plainer, by an example » Suppoſe 
it was required to find a number to which + of itſelf being 
added, 5 ſubtracted from the ſum, the remainder multiplied 
. by 10, and the product divided by 4, gives 25 in the quo- 
tient. | | 
For the unknown number put a, and for the given quo- 
tient put O, The other members, being but ſmall, may be 
taken abſolutely as they lie, or repreſented by letters; but in 
this inſtance, let them be taken abſolutely as they lie. Then 
by conſidering the queſtion, the following equation will oc- 
cur, a+344a—5X10-4=2; which is ftating the queſtion at 
large. And the ſame may be abridged in the manner which 
the ſigns of addition, ſubtraction, multiplication, and divi- 
ſion require; thus, fa, by ſubtracting 5, it becomes 
$a—5, which, . multiplied into 10, it becomes *Pa—50; 
and this being divided by 4, it becomes 1242—50_, And 


thus will the equation be ſtated and properly abridged. 


3. To reduce an equation. V 

After the queſtion hath been properly ſtated and abridged, 
the equation muſt be reduced, by bringing the unknown 
quantity 4, and its coefficients, to one fide, and the known 


quantities to the other : for this purpoſe, obſerve the follow- 


ing caſes. 


” Caſe 1. When a—b=6, reduce by addition, ſince equal 
quantities added to equal quantities give equal ſums; 6 add- 
ed to both ſides gives b. 5 


Cafe 2. When a+b=G, reduce by ſubtraction, ſince equal | 


quantities taken from equal quantities give equal remainders; 
thus, by ſubtracting 5, it will be = -E. 


Caſe 


quan 
fracti 
you \ 
4, Is 
1 


_— 
and t 
wiſe, 
add i 
fore t 
and v 


by th 
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Caſe 3. When . reduce by multiplication, ſince e- 
qual quantities multiplied by equal quantities give equal pro- 
ducts; by multiplying both ſides by &, it will be a=0Gdb. 


Caſe 4. When ab=G, reduce by diviſion, ſince equal 


quantities divided by equal quantities give o_ quotients z ; 
therefore, dividing both ſides by b, we have . 


o_ 5. When aG, reduce by involution; - for ſingh 
equa 


roots have equal ſquares, cubes, biquadrates, &c. ; 
wherefore, by ſquaring, cubings Oc. both 1 we 8 
have a=GG, or a=6G?. 


Caſe 6. When 4 =, reduce by kai for ſince e- 


qual ſquares, cubes, biquadrates, Se. have equal roots, by 
extracting the root of each, we will have . 


By theſe ſix caſes, founded on their reſpettive axioms, all 
equations whatever may be reduced; but to ſet the applica- 
tion in a more practical point of. view, let us reſume the 
equation 124450, =9. | 


Since one fide of the e where a the unknown 
quantity lies, muſt be divided by 4, in order to remove the 
fraction, multiply both ſides by the denominator 4; and then 
you will have 1234—50=4Q,; for not to divide 1244—50 by 
4, is the ſame thing as to multiply Q. by 4. 

Then ſeeing 50 is a known number, added with the ſign 


, remove it by caſe 1. to the known fide of the equation, 
and then we will have 123 50 ; and, in this caſe like- 


wiſe, not to ſubtract 50 from 1254, is the ſame tbing as to 
add it. But ſtill there is a fraction upon one fide ; where- 
fore multiply both ſides of the equation by the denominator 2, 

and we will have 2 58. Q ioo. Laftly, dividing both ſides 


by the coefficient of a, viz. 25, we will have a= : 


by which means the equation is not only reduced, but re- 


ſolved ; for the unknown quantity a, by itſelf alone, i is found 


equal to ſuch as are known, namely 82=200=8X25, for 


Q was =25; then 222 2 = 12, the "IN required, 


DW: DEM 
or the value of 4. | 
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CHAP. XI. 


PRO B mY E M 8 producing SteeLs: Eqyarions 
A Simple equation is that wherein the unknown number 


or quantity @ is found equal to known numbers, by 


_ multiplication or diviſion only, without the extraction of 


roots, as in the above example; or, if 5 then ar 4 


1248; or if 4212, then, by diviſion, = 3. and it 


will be the ſame in letters for , therefore a=bg ; and 
=, therefore a= &c. ; 


Prob. I. A man being aſked how many . he 
had i in his pocket-book, made anſwer, If to what I have you 


add as many, 4 as many, and 7x noe, I would then haye 
130 required the number he had ? 

In this problem there is only one number required, for 
which put a, and there are two given, vis. 130, for which 
put &, and 72, for which put F. 


Then, according to the conditions of the queſtion, 


 a+a+3a+B=S ; which, being properly abridged, will be 

25a+B=S. 

Then remove B to the known ſide of the equation by ſub- 
traction, and it will be 24a=S—B, 


Take away the fraction by multiplication, and it will be 


be 5a=28—2B. But by diviſion a=25=2Þ ; wherefore 280 


5 | 
260, from which take 2B=15, and there will remain 245, 


which being divided by 5, quotes 49, the anſwer. 


Prob. 2, A man ſpeaking of his money, ſaid, that with | 


one half of his money he could buy a certain horſe, and had 
he 30 J. more, he could purchaſe three horſes of the ſame 
value; how many pounds had he? 
Here it appears that £ @ is the value of the horſe, and 4 a 


the value of 3 ſuch horſes, which; by the queſtion, is 30 | 
Therefore, to remove the fraction by multiplication, it will 


be 2a+60=3a, and by * 2a from both ſides, 60=4, 
the anſwer required, | | 


Prob. 


r1 


w 
v 
41 
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Prob. 3. entleman being aſked how many horſes he 
kept, 1 5 anſwer, F or want of rcom in my own, fable, I 

uſt put 5 horſes in my neighbour's ſtable; but I am now 
building a ſtable twice as large, and then I can accommo- 
date my own horſes and 5 of my neighbour's : "You _ find , 
out the number of horſes I keep... 

Here it is plain that a—5= the number the ſtable. contains, 
. 24—10=the number a ſtable twice as large will contain, 

which being 5 more than the number the gentleman had, 

the equation v will fand 4 LS 2 10; then, by adding. 10 0 
the art @+1 524, and | by lber 17 Luk: . 1 t, 
the anſwer, 


Prob. 4. A man meeting ſome Si: Wald that os | 
giving 4 7 to each, he would be 4 d. ſhort of ſerving them 
all, and by giving 3 4. to each, he ſhould have 4 4. ny” 
required the number of beggars, and how many pence 
man had in his pocket. 
lere two numbers are aid Which let be repreſented 
by a= the number of beggars, and e= the number of pence. 

By the queſtio that AE and fn the 

y the queſti n it appears, a FORTE. 

ws given equations, By the firſt 1 and e=44—4, . but 
by the ſecond e—q=3a, and e=3a+4 3 therefore, by comparin 


both equations of e, it will be , gte. and, A 


8 


and a=8, and 2828. Anſwer. 


* the 


Prob. 5. Two perſons, Aand B, were talking of 5 ages 3 ; 
ſays A to B, 7 years ago | was juſt three times as old 4s' you 
were, and 7 years hence J ſhall be twice as old as you will 
be. I demand their preſent ages. 

Loet à and e repreſent the preſent ages of 4 and B, that is, 
let a=A and Bj then their ages ) years ago were a—7 and 
e—7, and their ages 7 years hence will be a+7 and ; 
hence, and from the conditions of the problem, may be de- 
rived the two following tundamental OI =S 01 


—— 4 


a—7=e—7X3=3e—21, and 


| a+7=e+7X2=26+14. mY _—_ pe 
From the former of theſe two equations, 2 Viz. u ze-21, 
we have a=3e—14; and from the ſecond equation a-+-7=2e+14, 


we have a=22+7 ; therefore 3e—14==2e+7, ſince both are e- 
qual to a; whence e=21, and 2e+7, or r Ag 


Vol. I. - 3 ; 4. 
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48 age therefore was 49 years, and B's 21: For 7 years | 


before A's age was 42 and B's 14, and £$2=14X3; but on 


the other hand, 7 years after A's age would be 56 and B's 


28; but 56=28X2. 


Prob. 6. A certain company at a tavern found, that when 
they came to pay their reckoning, if there had been 3 more 


in company to the ſame reckoning, they might have paid 


T ſhilling apiece leſs than they did; but had there been 2 


fewer in company, they muſt have paid 1 ſhilling apiece 
more than they did: what did each pay, and how many 


were there in company? 


. : Repreſent the number in company by a, and the number 
of ſhillings every one actually paid by e; now, if 4 perſons 


were to pay 5 ſhillings apiece, the whole reckoning would 
be 4x5 :, therefore if a perſons are to pay e ſhillings apiece, 
the = > reckoning will be ae ſhillings. This being premi- 
Jed, ſuppoſe them now to be 3 more in company, then will 
the number of perſons be'a+3; and to find what every parti- 


cular perſon ought to pay in this caſe, the whole reckoning: 


ae muſt be divided by a+3, and the quotient will be . 
every one's pa ticular reckoning : but, according to the pro- 
blem, every one's particular reckoning in this caſe would 
have been 1 ſhilling leſs than it actually was, i. e. 1; 
8 ae 5 . / ER 
therefore . In like manner, the ſecond condition 


EE 1 f F neg ff 5 5 n 
of the problem gives us this equation, z. The 


a—2 Ze+1, ___ 


| , . IH ae : 8383 | — 
_ i firſt of theſe equations, v. EE eq being reduced, gives 
1 . | "I; N DE 
= ze—3; and the ſecond equation, vi. r, being 
likewiſe reduced, gives a=2e+2 ; therefore 3e—3=2e+2 and 
e=5 ; wherefore 2e+2, or .a=5X2+2=12..: | 
_ Hence there were 12 in company, their reckoning came 


to S120 ſhillings. 


Prob. 7. One lays out 2 ſhillings and 6 pence on apples 


and pears, buying His apples at 4 and his pears at 5 a penny, 
and afterwards accommodates his neighbour with half his ap- 
ples and J of his pears for 13 pence, which was the price he 
bought them at; I demand how many he bought of each 
ſort * 0 5 | 


Put @ for the number of apples, and s for the number of ; 
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Then if 4 apples coſt 1 penny, à will coſt 43 and for the 
the ſame reaſon e will coſt + pence, and then we will 
have : T © =30 for one fundamental W L627 Again, the 
pos of = half of his apples will be £ 7 and the Pony of 
= of his pears will be ++; hence we will have FA F= 
13 for another fundamental equation. 
£qu. 1. 5a+ = 600 

+ 1181560 


| Subtract the ſecond equation from thrice the firſt and it 
will be | | | 


£Equ. 3. 422240 
4 -4= 60 


Now, ſubſtitute 60 for e, that is, 240 for 4e in the firſt 
equation 5a+4e=boo, and we will have 5a+240=600 ; 
whence equation 5. 4=72: therefore the number of apples 
was 72, and the number of pears 60: for ?=36 apples at 
the aſſigned price =9 d. and 20 * at 3 for a penny 


=4 &. ; 3 but 9+4=13- 


Prob. 8. Three men had each a certain ſum of money; 4 
and B together had 16/.; B and C together had 27 4. A and 
C together had 257. ; how much had each ? 

Here three ndern are required, a, e, y, and per queſtion 
a+e=106, and conſequently 1 -a; alſo per queſtion e+y=27, 
conſequently e=27—y. By comparing theſe equations of e, it 


will be 16—a=27—y, and 16—a+y=27, and y—a=27—16=11, 


and y=11+8. Laſtly, per queſtion a+z=25, and y=25—a. 
By comparing theſe two equatioris of y, it will be =11+a=25 
-a, and EY 2a=14, "_—_ e=9, and y=18, 


c H A P. XII. 
Or DIRECT PROPORTION. 


Y Euclid, four numbers or quantities are Pepe 
when the firſt hath the ſame ratio to the ſecond, as 

the third hath to the fourth; or, in other words, when the 
Arft contains the ſecond, or is contained therein, ſo oft as the 
Q 2 | third 


— EI tn 


by the Firſt, 


© 


* 


124 Or ALGEBRA Porr III. 


2 contains the fourth, or is contained therein, Thus 


:: 6:18, and 6:4::12:8, becauſe in the firſt, 3 is as of- 


— found in 9 as 6 is found in 18; and in the lecond, 6 
contains 4 as ofcen as 12 contains 8. From this idea of pro- 


portion it follows, , That if four numbers are propor- 
tional, and expreſſed by theſe four letters, A: B:: C: D, the 
quotient of the firſt divided by the ſecond, is equal to the 
quotient of the third divided by the fourth: and this expreſ- 


ſion is univerſally true == as may be obſerved in any 


rank of _ proportionals WRITE; thus, if 4:5::12: 15, 


then E=+5 3 if 6:2: 12 4, then .. Secondly, 


It is alſo true, that the quotient of the ſecond divided by the : 


firſt -is equa} to the n of the fourch divided by the 
third, 7. e. 4 for 3 I=T , and 3=7 4, Cc. Thirdly, When 


it happens i in any four numbers or quantities that the quo- 
tients are equal in this manner, theſe four numbers or quan- 


tities muſt be proportional: thus . therefore A:B:: 


E.. Fourth ly, If four numbers are proportional, the pro- 
duct of the extremes will be equal to the product of the 


means: for if A: B:: C: P, then as before = multiply 
each ſide of the equation by B, then AS; multiply each ſide 


by D, and then AD=BC, the product of the extremes = the 


75 product of the means. Fiſthly, If in any four numbers the 
product of the extremes is equal to the product of the means, 


theſe four — are proportional: for if AD=BC, then by 
divifion Ar =. and again by diviſion Gs, therefore A: 


B::CiD. Sixthly Tf three numbers are proportional, the 


product of the extremes is equal to the ſquare of the means: 
tor if A: B:: B- C, it will be AC=BB b the fourth; and if 


AC BB, then by the fifth it will be A: B:: B: C. 


Prob. 1. Three numbers being given to find a fourth direct 


proportional. Let the number ſought be @, and the three 
given numbers B, C, D. Then B:C::D:a; therefore the 


product of the ex remes will be equal to the product of the 


means . Divide both ſides of the equation by B, 
and then a==, the produst of the ſecond and third divided 


Prob. 
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Prob. 2. Two numbers being given, to find a third propor- 
tional, put BC the two given numbers, and à the third pro- 
portional, then. B: e e Ry and as before Ba=CC ; dividing 


both ſides by B we N . the . of the ſecond di- 
vided . the firſt. 1 


CH AYP. XII. ; 


Al Inverſion, Cunt. Bice Diviſ ion of 


E 


Hat Euclid demonſtrates, book 5: concerning propor- 


tional quantities, as far as relates to numbers and quan- 


tities that are commenſurable, may be demonſtrated alge- 


braically from what hath been ſaid in the laſt chapter. Fit, . 


If A: B:: C: D, then by alternation it will be A: C:: B: D; 
becauſe in the laſt as well as the firſt the product of the ex- 
tremes is equal to the product of the means, viz. AD=CB. 
Secondly, It will be by inverſion D: C:: B: A; for in this alſo 
DA CB. Thirdly, It will be by compoſition DC: C:: 
BA: A; for ſince AD=CB, add AC to both, and then 
AD+AC=CB+AC. But the firſt of theſe is the product of 
D+CXA, and the ſecond is the pre duct of B+AXC. Fourthly, 
It will alſo be by diviſion, D-C:C::B—ALA ; for AD=CB, 
and by ſubtracting AC, it will be AD—AC=CB—AC. But 
the firſt is the product of DNA, and the ſecond is the pro- 


duct of B-AXC. In like manner we may demonſtrate pro- 


bythe converted, alternately companndes or divided, &c. 
dy the ſame principles. 


CHAP. XIV. ö 
COMPOUND PROPORTION. 
F A:B::C:D and E: D:: F: a, then it an be as AE: 
the product of the firſt two _ antecedents, B the firſt 


confequent; ::CF the product of the ſecond two antece- 
dents, :a the ſecond conſequent. For by the firſt A: B:: C: D, 


hence AD=BC; and by the ſecond, : D:: F: a, ee 5 
Ea =DF: therefore the products of theſe * quantities 


Will 


4 
i 
F 
7 


| 
| 
| 
|. 
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will be equal; that is, ADxEa, or ADEa=BCxDF „ or 
BCD F: divide both ſides by D, and then AE BCF; there- 


fore AE: B:: CF. a. Q. E. D. 


If therefore five numbers are given, $5 * C, to find a, the 
F 


ſixth direct * or anſwer required, it is plain, that 
a is found by multiplying the antecedents together, then mul- 
tiplying the product of the ſecond two antecedents by B, the 
ſecond term of the proportion, and dividing by the product of 

the two firſt: for ſince AE: B: 


a, it will be AEa=BCF 
BCF _ 


and a= E; and however many antecedents there may be, 


the operation will ſtill be the ſame, which might be * de. ä 


monſtrated from the ſame principles. 


CHAP. xv. 


RECIPROCAL, OR INVERSE PROPORTION. 


F two rectangles, as thoſe in the margin, are equal the 
one to the other, but differing in 45 Tn 
length and breadth; or, which is the | 
ſame thing, if any two products are e- |, 3 
qual the one = the other, as 8x 3=bX4, 
in letters LB: for, as the length | 4 * 
of the longeſt rectangle 8, or L, is L 
to the breadth of the ſhorteſt, +, or * 8 
b; ſo reciprocally is the length of the 0 
ſhorteſt 6, or /, to the breadth of the SED 


Jongeſt, 3, or b : Hence as L.: B :. B. Here the firſt ante- 
cedent, and the laſt conſequent, are found in one and the 


ſame rectangle, or product, as are the firſt conſequent and 


luaſt antecedent found in the other. If this proportion is in- 


verted in ſuch a manner, as to take the firſt antecedent and 


firſt conſequent in one number, and ſecond antecedent and 
| lecond conſequent in another, inſtead of direct proportion, 


we will then have inverſe proportion, and no longer will the 
product of the extremes be equal to that of the means ; but, 


| inſtead thereof, the product of the firſt and ſecond terms ſhall 
be equal to that of the third and fourth. Thus directly 


L:E: 1. 4, but, . L. b: * B. Therefore, to find a 
| | | fourth 


2 


: A gain 


| A's ſtock at firſt, and e=1500 l. 


| -4G 007 13 . | 
work is . Wherefore G, both their works in equal 
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fourth inverſe proportional, we muſt always multiply.the two 
firſt terms, and divide their product by the laſt. . For as 


| | 5 | | 
Lb: : I: B, and LAB, and T=B. Hence it is obvious, 


that the inverſe rule of proportion may be made direct, or 
the direct rule of proportion may be made inverſe, only by 


changing the order of the terms. 


CHAP xz. 
To turn Equations into Analogies; or, The: appli- 
cation of Algebra to the varieties in Proportion. 


Prob. 1. TWO merchants, A and B, had each a certain 


B's as 4 to 5. Required their reſpective ſtocks at firſt? _ 
For 3 put r, and for 4 put R; let A's gain be repreſented 
by g=3000, and B's by G=3500, 4 in the ſecond proportion 
by 9, and 5 by Q, and let the numbers required be à and e. 
- Firſt then a:e::7r:R, per queſtion, and by multiplying ex- 


ed 3000 J. and B 3500 J. and then A's flock was to 


| = 5 „ 
tremes and means, aR=2r, and dividing both by 7; , to 


both add their reſpeCtive gain, and we have, per queſtion, 
Y aR RI 8 3 1 
arg: G:: 9: A., and by multiplying extremes and means, 


a®r+gDr=aRq + Gyr, and by tranſpoſition g r- O 
LT and dividing by the coefficients of a, it will be 


XY. Therefore, to find the value of a by the rule of 


proportion, take the diviſor K — Lr for your firſt number, 


* 


the coefficients of 7, g A-, and let r be the third; ſo ſhall 


the equation be reſolved in this analogy, 2: 1000:2::10007. 


Prob. 2. If A works a garden in 18 days St, and B does 


it in 28 days AY; in what time will they do it together? 
Here time and motion being reciprocally proportional, it 


will be as f, A's time, is toG= the garden; ſo inverſely is 7, 


B's time, to what he can work in the ſame time; that is, as 
1:G:: fo inverſely 7.10, in which A's work is E, and B's 


time 
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. L. ftock; A's ſtock was to B's as 2 to 3. By trading 
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time f, the time in which they work wr the work of the 


garden: a, the time required: that is G: £5; — a; there- g 
fore, by multiplying extremes and means, a F AO; and 


70 G10 and Lider gs WT en << 3 


By which procels it appears, that the queſtion ; is to be re- 
ſolved by making the product of both given times the divi- 


dend, and the ſum of both the times the diviſor. Hence it 
will be 18:28::46: 751 8 or direcly 46: 18: : 28: 


1024, anſwer. 


Prob. 3. Three workmen. could: gain à certain piece of 


SK: as > folithes; viz. A once in three weeks, B thrice in 


eight weeks, and C five times in twelve weeks; it is requi- 


red to find in what time they would finiſn it working to- 


gether? | | 

Here the powers of the agents A, B, C are ſuch as in the 
tires 3, 8, 12, reſpectively produce effects, and it is required 
in what time they will produce the effect =, Je will be 


e, a week=b days, 54 ar: Te. 


Prob. 4 | How. many ancres of brandy, wy 30 6. ae may [ 


1 in 3 for 48 yards of cloth, at 10 5s. per yard ? 

To find by algebra how this queſtion, and all of the ſame 
nature, are to be ſtated by the rule of proportion. Let N re- 
preſent the given quantity of any commodity here 48, and 


Vits given value =10,5. per yard: let P repreſent the value 


of the other commodity for which the firſt is to be exchan- 


ged, and @ the quantity required. Then it is plain that : 


MPa, that it is the quantity of the firſt x by. its reſpec- 


tive value '= _ 5 quantity of the ſecond * its value. 
Therefore, r „and directly P: N:: Vi a, or, inverſely, 5 


E Pu = numbers, as 10:48:: fo inverſely 30:16, 
the anſwer. And in this manner the arithmetician may ex- 
amine, and prove the truth of the rule of fellowſhip, all 
gation, 2nd orher arithmetical operations. 


Prob. 5. 


There is 2 cup of gold, that weighs ten ounces and four ſcore, 
A filver cup, of the ſame ſize, weighs fifty and no more; 
To caſt a cup of ſixty- ſix, mix'd metal, in that mould, 


How many ounces muſt I mix of ſilver and of gold ? 
X a+ 


0 
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| a+e=bb=11, and e=M—a, G=goS=50M=66 ; then, as 


Gre , the part of the mould filled with gold, and as 


- Mould, MA. 


8: 1: M=a:=, the part of the mould filled with filver; 


which two parts added muſt be equal to one whole mould ; 
I : a 2 5 2 |: FER 4 3 
that. is, F T J_=1 mould. This equation multiplied 


and brought out of fractions will give a$—aG+MG=6G, 


ET... : MC- 3 
and by diviſion and tranſpoſition, ax5=5=, which gives 


3 | S: M=<S$S::G:a —_. 
this analogy for 4 1ſt, ge 16 1290 365 | 


G—S: G—M::S:e 
and for 5 42:24 = 50:32. f 


nf CH AP. XVII. 
 ARITHMETICAL PROGRESSION. 


Umbers in arithmetical progreſſion are ſuch as increaſe 


or decreaſe by the ſame com- 5 2, 3, 4, 5, 6, 7, 8, 9, Ce. 


mon difference, as in the margin. 3. 7, 11, 15, 19, 23, 27, 31, &c. 


In which it is eaſy to obſerve, that 
any three numbers in this, progreſſion being equally diſtant 
from each other, or exceeding each other equally, the ſum 


of the extremes will be {till equal to double the mean ar mid 


dle term. For, let F repreſent the firſt, s the ſecond, t the 
third, let 4 repreſent the common difference, then Fra, 
and f+24=, and therefore the three numbers will ſtand 7. 
f+d f+24, the ſum of the two extremes, will be 2772 
double Fa, the mean. Allo, if four numbers are in arith- 
metical progreſſion, the ſum of the extremes will be = the 
ſum of the means. For then the terms will be 7, f-d, fad, 
za, the ſum of the extremes, 2/+3d= the ſuis. of the 
means. | . 
In any number of terms in this progreſſion, the ſum of the 


extremes is equal to the ſum of any two means equally di- 


ſtant from the extremes, as 2 4 68 10 12, 2+12=4+10=6+8, 
For the difference of the firſt and ſecond being the ſame with 


the difference of the third and fourth, the numbers will ſtand 


thus; F:F+dT:T-+4, in which F+T+d=F+d+T. And 


hence the ſum of any ſeries of numbers in arithmetical pro- 


 greſfion is equal to the ſum of the firſt and laſt added toges, 
| ther, and multiplied by + the number of terms: For the — 
| 15 | — 


Vo. I. 


20, 18, 16, 14, 12, 10, 8, Cc. 


— . . 
/ . - 
1 — 
"eo _ — —— r n — rr ——_— . 
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| | of 

of this ſeries beikg compoſed of the ſum of the extremes and tie 
me. ns, it is evident the number of extremes and means will _ of 
be equal to + the Humber of terms; alſo the difference be- th 
twixt the firſt and laſt term will be equal to the common of 
difference of each two ſubſequent terms * the number of to 
terms —1 ; as 4, 7, 10, 13, 16, 19, in which 19—4=3x5, MF ſe 
From this it follows, that if the number of terms is expreſſed <q 
by N, the common oifference by D, the firſt term F, the th 
laſt term L, the total ſum of the ſeries &; and if any three of 4) 
theſe are given, the other two may be eaſily found, without m 
a continued addition of the terms, as appears in the follow- 5 
ing examples. | | | | 
” . | | ce 
1. A nobleman gives a penny to a beggar the firſt day of an 
tie year, twopence the ſecond day, threepence the third, ang 4 
a penny more every day to the year's end; required how 1 
much he gives the laſt day of the year, and what is the total fr 
amount of the whole? . th 
Here is given F=1 penny, D alſo =1, and N=365, the co 
days of the year. To find Land S. Firſt, L-F=DxN—r, pre 
and Renee pence given the laſt day of the - ms 
year. Then L+Fx=3=S, that is 365 T1 36, or 182 an 
6795 pence, the ſum of the whole ſeries L. 278 : 6: 3. 75 
2. Suppoſe 500 eggs laid in a ſtraight line, at one yard's l 
diſtance from each other, and the firſt egg one yard's diſtance GI 
from a baſket, into- which a man muſt carry them one by Pre 
one; required the number of yards he muſt travel ? TA the 
Here F=2 yards, D alſo =2, N=500; conſequently, as the 
before, L=DN—1+F#=2x499, or 998+2=1000 yards, and pre 
SL that is, 1000+2=1002X250=250500 yards in al. 75 
1 2453 T6 | | | dot 
EH AT. XVIII. METS: Fic. | pit 

; N | a 
GEOMETRICAL PROGRESSION. 5 
| | „ | | e 
A TUmbers in geometrical progreſſion are ſuch as either ſo . 
e N increaſe or decreaſe proportionally by the fame common Tat 
- Tatio, as I. 2 4. 8. 16. 32 64. Cc. where the common ra- N= 
tio is (2), each ſubſequent term being double the preceding, Ne 


or 1. 3. 9. 27 81. 243. &c. where the ratio is (3), cach ſub- 
ſequent term being triple the preceding, and the ſame of an 
other ferics, whether increaſing or decreaſing. In any _ 4 


ot 
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of this kind, it is evident from what has been ſaid of propor- 
tional numbers in general, ft, That of any three numbers 


ok this progreſſion, the product of the extremes is equal to 


the ſquare of the means. Secondly, That of four numbers 
of this progreſſion, the product of the two extremes is equal 
to the product of the two means. And, thirdly, That in any 


ſeries exceeding four terms, the product of the means is 
equal to the product of the extremes, equally diſtant from 


theſe means; as in I. 2. 4. 8. 16. 32. where 1Xx32=2X16= 
4X8; the reaſon of which is, becauſe theſe extremes and 


means are proportional by the hypotheſis, and conſequently 
” the general theorem their products muſt be equal. It is 
ſo evident, that in any ſeries of this kind, as the firſt ante- 


cedent is to the firſt conſequent, ſo is the ſum of all the 


antecedents to the ſum of all the conſequents; as in 2: 4: 
| 8:16: 32 : 64, whereas 2:4::2+4+8+16+32=04: 
 4+8+16+32+64=124 ; for it is plain, that as oft as the 
firſt antecedent is contained in the firſt canſequent, ſo oft is 
the ſum of all the antecedents contained in the ſum of all the 


* 


conſequents. Hence, if F repreſents the firſt term of any 
progreſſion, L the laſt, R the common ratio, N the number 


of terms, & the ſum of the whole ſeries, if any three of theſe 


are given, the other two may be found without a continued 
multiplication, diviſion, or addition of the terms, as appears 


by the following problem. 


Problem. In any ſeries of numbers in geometrical continued 


progreſſion, the firſt term F, the number of terms N, and 


the common ratio R being given, to find the laſt term L, and 


the ſum of the whole ſeries S, let this common queſtion be 

propoſed. A man bought a horſe with 7 nails in each ſhoe, 
28 in all, and, by agreement, was to pay 1 farthing for the 
firit, 2 for the ſecond, 4 for the third, 8 for the fourth, in 


double proportion till all the nails were paid for; required the 


| Price of the horſe? Here EI, R=2, N=28, required L the 


laſt nail, and & the ſum of the whole ſeries. Since F repre- 
ſeats the firſt term, FR will be the ſecond, FRR or Fus the 


third, FR? the fourth, FR“ the fifth, FR* the ſixth, and 
ſo FR*”= the twenty-eighth andglaft term; that is, if the 
ratio 2 js involved to the 27th power, being leſs by 1 than 


N=28,$and this multiplied by F=1, (which in this que!tion® 


neither multiplies nor divides), you will have L tie lait term, 
Now, the ratio 2 may be briefly raiſed to the 27th power, 
| 5 WC 


wa. | 


3 


by tranſpoſition 3 e 8 
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thus, R*=4, RixR*=R34=16, R*XR*=Ri=256, RN R 


25536, R'®XR*=R*+=16777216, R*®*XR1=R? = 


134217728=L, the laſt term or number of farthings to be 
paid for the laſt nail. Then S—L= the ſum of all the ante- 
cedents, and S the ſum of all the conſequents; and as 
F. FR: . SL: S- F, and by multiplying extremes and means 
FS—FF=FRS—FRL, and by diviſion $=F=R8—RL, and 


words as follows. 
Multiply the laſt term a the ratio, ſubtract the firſt term, 


divide the remainder by the ratio-unity, the quotient gives 
the ſum of the whole ſeries. In the queſtion propoſed, the 
laſt term was found 134217728, this x by 2=2034 35450, 


from which ſubtract 1, remains 268435455. This divided 


by the ratio—1, gives the total number of farthings paid for : 


the horſe 2684 35455=279020 /. 5 S. 3 d. 3 grs. 
Example 2. An European having taught an Indian prince 


to play at cheſs, was deſired to aſk his reward. In order to 


give the Indian an idea of numbers increaſing in geometrical 


| progreſſion, 1 the European told him, that chere being ſixty- 
9 


tour little ſquares in thę cheſsboard, for the firſt he demanded 
only 1 ſquare inch of ground, 2 for the ſecond, 4 for the 


third, 8 for the fourth, &c, and ſo forward in double geo- 


metrical progreſſion, This ſeeming at firſt a very moderate 
demand, was readily complied with; but the prince ſoon 
found it was more ground than the whole world could afford. 
1 rea the number of ſquare inches it would amount to? 
irſt, to raiſe the ratio 2 to the 63d power, RxXR=R*=4, 


: RN RI R= 16, RAR ROXRI=R**=4006, 
RN R R 15555216, R * R*=R*9=1073741824, 
R3*XR3 R ==8589934592; then RI * R3%= R 

922337 2036854775808, which is the laſt term or number of 


1quare inches of grovnd | for the 64th {ſquare of the cheſsboard. 
This multiplied by RF, gives in all 18446744073709551615 


- ſquare inches. This divided by 144 ſquare inches in 1 ſquare 


foot, gives 1281024129927441 ſquare feet. This divided by 
36000000, the number of ſquare feet in a ſquare mile, rec- 


koning 6200 feet one geographical mile, gives 35584003 
ſquare” miles, nearly equal to 3 4 of the globe, includiog land 


and water. 


CHA? 


—, in 


Cl 


Chap. . Of the S ARE Roor. 1 33 


C H A P. XR. 
EXTRACTION of the S EA Roor. 


lice the ſquare of any 12 05 is che product of thas 
number "multiplied into itſelf, as t and 3 3, 
and gxg=81,, Sc. ſo reverſely, the root of 'a ſquare Humber 
is that number, which being multiplied into itle f, produceth 
the ſquare 3 hence the ſquare root of 4 is 2, the 2 root 
of ꝙ is 35 and the ſquare root of 8 is 9. 


TABLE OF POWERS. 


A — 


Roots 8 T7] 


5 ** iner! 


Hl F: TF Ph 5 50 1744 
Squares | |i[4| 9 | 36 | 25 EL 


| [Cubes 18 2764 => 216 343 | 512 | 729 | 


Biquadrares| 1116081 256 625 1296 2401. 4096 | 6561 | 
Surſolids | 11320243 152 7776 1680 32768 50049 i 
[! aha 4096115625 46656, 17649 262144)5 L000 | 


7 cubes 


— — „ —  c—_—___@__ 


Prob. 1. To extraft the (mn Juare root of a whole number. 


1. Draw a crooked line on the right of the given ſquare 
number, as in diviſion, where the figures of the root, or the 
quotient expreſſing the root mult be placed. 


2. Put a point over the unit's place, and omitting one, 
point every other figure towards the left hand, fo ſhall the 
given ſquare be pointed into ſeveral periods of 2 2 figures each, 
the number of which periods diſcover the number of places | 
of which the root muſt conſiſt, 


. The root of the firſt period to the left hand is Wound by 
the above table, or without any other table than that of mul- 
tiplication; wherefore, place the neareſt root in the quotient, 
and ſubtract its ſquare from the firft period; to the remainder 
annex another period, and double the quotient for a new di- 
yiſor; then conſider how often the new diviſor is contained 

| in 
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in all the figures excepting the unit's place, and quote the 
number of times; then affixing this new quotient- figure to 


its own diviſor, multiply the diviſor thus increaſed by the new 
quotient- figure, and ſubtract the product from the whole di- 


vidend as before; bring down another period, which muſt be 


managed exactly as the laſt, and proceed thus till all the pe- 


riods be brought down; if at laſt there be no remainder, then 
will the quotient expreſs the true root; but ſhould there be 
ſomething ftiH remaining, annex periods of ciphers, and car- 
ry on the diviſion decimally, till the root be brought ſuffi- 
cieatly near the truth, according to the exactitude required in 


4 


the ſolution of any queſtjon depending thereon. | 
EXAMPLES. 


I, Required the ſquare root of 32 1489 (567Xx567=321489 Pr. 


| 25=5X5 
5 annexed to 52 106) 714 = 7 and 14 annexed. 


— — — 
s % 


7 annexed 10 2x56= 1127 "88g 


f n. 


. Firſt, the unit's place g is pointed, omitting 8, 4 is point- 
ed, and omitting 1 we point 2: hence, as there are three 
points, we conclude there will be three places in the root. 
Then, fince 5 is the neareſt root of 32, for 6 would be too 


much, as 6x6=36, we place 5 in the quotient, which being 
ſquared and ſet under 32, there remains 7, to which the pe- 


riod 14 is annexed. I hen we double 5 for a diviſor, which 
becomes 16 ; then we fay 10 out of 71, (for the units place 


is not regarded), and that can be found 7 times; yet, as 7 


Cannot be found once in 4, we take it but 6 times, which 6 


being quoted and annexed to the diviſor 10, we multiply 106 


by 6, and the product is 636; the difference betwixt 714 and 


536 is 78, to which the period 89 being affixed, we have a 


new dividual or reſolvend of 7889; the former part of the 
quotient being multiplied by 2, becomes 112, which is found 
| OY 85 5 == 


) 889 = 78 with 89 annexed. 
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in 788, 7 times, and this being quoted and annexed to the , ! 
diviſor, makes the whole diviſor 1127, which exactly corre- | 
ſponds to the number taken, for there is no remainder. 


Exam. 2. What is the ſquare root of 6968? "ZI 1 8 | | 


| 6968.(83.47455 Sc. 
64 p 
163) 568 
489 
1664) 7900 
| 6656 


16687) 124400 
116809 


166944) 759100 
667776 


1669485) 9132400 
3347425 


(784975) 


DEMONSTRATION. 


The reaſon of this method is founded in geometry, Eucl, 
book 2. prop. 4. and in algebraic multiplication. Let G re- 
preſent any given number whoſe ſquare root is required ; let 
R repreſent the firſt member of that root found by the table, 
and e the fecond member, or part required to complete it : 

then R+e is the complete root, and RR Re ee the gi- 
ven number, and by ſubtracting from both ſides 2 Re eie 
RR, and dividing by the coefficients of e, it is —, 
which in words is the very method above explained: for, 
from the given number & ſubtract the ſquare of the firſt 
member of the root repreſented by R, and divide the remain- 
der by 2R, or double the root, annexing the quotient-figure 
cr ſecond member of the root, repreſented by e, to the ſaid 
double root or diviſor, by which the value of e is aſcertained, 
the ſecond member required ; and for a third member y, the 


method 


— —ͤ—ͤ— 


. 
9 2 — 
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* method is plainly the ſame; for then R+e i is the root, and is 
| | a arded as the firſt member, 2R-+2e the double root, and 

+2e+y the diviſor for finding 5 as will be evident from the 

—— g e 


o_ $5995, 4 
2 4 - 

| + of en. „ 

| 2R+2e = 46. 129 | 


renn 


nn 5 2 5 
2K T2 = 465 


2325 — « 
— 235=R+e47- 
(0p: 


Exam. 3. What i is the fe root of 5523 7 


43623 (208. 861. &c. 


408) 3623 
„ 3264 | 


| 4168) 35900 
_ 
” 41766) 255600 
250596 


. 417721) 5004 
417721 


82679, Cc. 


Mere 1. If the root of a mixed number is propoſed to be 
extracted, make the number of decimal places even, that a 
point may fall upon the units place of the integral part of the 
propoſed number, and point off as many places for decimals 
in the root as uy were periods i in the 2 * of tage 
ſquare. | 
Exam. 


Mes 03 
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Exam. 4. What is the ſquare root of 757477. 574560 


1 574560(86ö. 843 
4 


* 
————— 


166) 1114 
996 


1726) 11817 
10356 


17328) 146157 
22000: 


173364) 753345 7533 5 
0934659. 


113604) want 5988960 
38201049 


— 


Rem. 78791 r 


Note 2. To extract the root of a 3 fraction; re- 


duce it to its loweſt terms, if it is not fo Already, then will 


the root of the numerator and the root of the denominator, 
ſeverally extracted, be the fractional root required. Thus 
YES and 321 222. Oe. : | 


Note 3. To extract the root of any pure decimal, make 


the places of an even number, and then the operation will 
de the ſame as before. 


What i is the Rn root of 562 5? 


5625075 
3 
1450725 


0 


Vor- I. — e What 
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What is the ſquare-root of .1250? . 


1250(.353 
3 
65) 350 
325 
703) 250 
LT 2109 


W 
APPLICATION or 7n SQUARE ROOT. 


Prob 1. To find a geometrical mean between any two 
numbers. „ | | | | 

Multiply the given numbers into one another, and the 
ſquare root of their product is the geometrical mean required. 


Required a geometrical mean betwixt 9 and 16 ? 
16 
9 


| 144(12 Anſwer. 
„ 


—̃ ——ͤ— 


22) 44 
++ 


O 


Prob. 2. To find the ſide of a ſquare, whole area ſhall be 
equal to that of any given furface whatever. — The ſquare 
root of the given content will be the fide of the ſquare re- 
quired, ao 


Exam. . a piece of ground in the form of a paral- 
e 


Jelogram, whoſe longeſt fide is 134 chains, and ſhorteſt 80 


chains, to be exchanged for a ſquare piece of ground cut out 


of a large field, of the ſame area; required the fide of the 


124 
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134 
3 


Area of the parallelogram : 107200103. 53 Anſwer. 
5 283 1 


203) 0720 
60g 


— 
—— on. 


2065) 11100 
| 10325 


'20703)77500 
8 62109 8 


(15391) 


A maltſter hath a kiln which he finds too little for his 
buſineſs, its diameter being only 15 feet; the diameter of ano- 


ther is required, which will W double the quantity of the 
old one? 


ISXI 5=225 ſquare of the diameter, 


450(21.2 Anſwer, 


422) 900. 
844 


— — 


(560 


| A maltſter hath a kiln which he finds too large for his bu- 


ſineſs, its diameter being 21.2 feet; the diameter of another 
which will hold half the quantity is required? 


21. 2X21. 2450 1 
Then 450 


— 225015. 5. Anſwer, 
2 


$5 F Prob. 


x * 
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Prob. 3. Having any two ſides of a right angled triangle 


given, to find the third, the ſum of the ſquares made upon the 


baſe and | perpendicular, i is equal to the ſquare made upon the 
* per 47. b. 1. Euc. Elem. - 


th 


Perpendicular. 


| 30 


> 
75 
on 
d 


Therefore to find A c, extras the te v4 root of the ſum 
of the ſquares of A B, and B C. 


To find A B, or B C, the ſquare root of the difference of 
the ſquares of the other two will _ that _ 


E XAWPLES. 


= 40 40X40=1600 
= 30 to c A A 30X30= 900 


2500( 5o=A E- 


0 Fo õοt- 
b nd B C 40X40=1600 


g0o( 30=B C. 


A * north 50 miles, and B travels eaſt 60 mites; 5 
how many miles are they 1 


— 


50 wi 
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5OX50=2500 
6oxbo=3600 


6100 (78 miles, Auf. 
49 | 
148)1200 

1184 


— —' 


160 


The ſemidiameter of the earth being 3984.58 miles, and 
the perpendicular height of a mountain 3 miles; how far 
will it be ſeen at ſea, or on plain ground, ſuppoſing the eye 


of the ſpectator to be on the ſurface of the ground or water? 


3984. 58 ſemidiameter. 
3 Beg. 


3087.583087. 581590004. 256 
3984.583984. 581587687. 7704 


23916.4800( 154.64 miles. 
1 | 

25)139 
. 


304) 1416 
1216 


3086) 20048 
85 18516 


30924) 153200 
123696 


3 (29504) 
Prob. 4. The diameter and capacity of one circle being 


given, to find the diameter of another circle, that ſhall have 
any proportional capacity, greater or leſſer than the circle 


Whoſe diameter and capacity is given, 


Since 


1 
4 


- 
* 
4 
þ IE | 
"8 
_ * 
p 
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* 
we 
[4 * 
: 
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Since the areas, or capacities of circles are to one another 

as the ſquares of their diameters, per prop. 2. b. 12. of Euc. 
. Elem. it will be, as the ſquare of the diameter of any circle * 
is to its area or capacity, ſo is the ſquare of the diameter of 8 
any other circle to its area, and vice verſa. | j 
Exam. 1. If the diameter of a circle be 6, and its area | d 
28.2742; what will be the area of another circle whoſe dia- IM 
meter is 8? = 
30: 28.2742: :64 tl 
. * 1 
| — 5 t 
JJ fl 
, | _— 
50.2652 eh. C 
Exam. 2. If the diameter of a circle, whoſe area is 50.2652 1 
be 8, what is the diameter of that circle whoſe area is * 
28.2742? „ | E 2 


50.2652:64-: 28.2 742: 36, the ſquare of 6, the anſwer. 


The EXTRACTION of the CUBE ROOT. 


S in a ſquare, which is the ſecond power, every ſecond 
| figure from the right. hand is to be pointed; fo, in a 
cube, which is the third power, every third figure, beginning 
with the unit's place, is to be pointed in the like manner. 
Then find, by the table of cubes, the neareſt cube to the firſt 
pointed period of the reſolvend, the cube root of which place 
in the quotient to the right hand, and ſubtra& the cube 
thereof from the fiſt pointed period, bringing down to the 
remainder the ſecond period. 
_ Secondly, For a diviſor to this reſolvend, take thrice the 
> ſquare of your firſt quotient- figure, either annexing, or ſup- 
poſing to be annexed thereunto, a competent number of ci- 
phers, according to the number of points in the given reſol- 
vend; by which find the ſecond quotient figure of the re- 
quired root. f a | „ | 
Third!y, | 


4 
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Thirdly, To your diviſor, which was thrice the ſquare of 


your firſt quotient- figure, annex thrice the ſame quotient-fi- 
oure, multiplied by the ſecond, and alſo the ſquare of the 
ſecond ; and in this obſerve, to advance the figures annexed 
one ſtep further, to the right hand; and then multiply the 
diviſor thus increaſed by your ſecond quotient-figure, and 
ſubtract the product from the reſolvend. 
'  PFourthly, To your remainder bring down your next period, 
and find a new diviſor, as you did the firſt ; by taking thrice 
the ſquare of the two figures, of which the root or quotient 
now conſiſts, and, having divided and noted down your 
third quotient-figure, annex to your diviſor triple the two 
firſt figures, and the ſquare of the third, obſerving, as be- 
fore, to advance the annexed figures a ſtep to the right hand. 
Continue this method till all the periods of the reſolvend are 
taken down, and then, if the propoſed number be a perfect 
cube, there will be no remainder ; but, if ſomething ſhould 
remain, annex ciphers, three at a time, and carry on the ex- 
traction, decimally, to any propoſed degree of exactneſs, as 
in the extraction of the ſquare root. 


1. Required the cube root of 13824 ? 


| 13824(24 the root required. 
2X2X2= 8 | 1 
| 5824 For 24X24X24=1 3824. 
 2X2XJ=12 2 | e | 


2XZX4= 24. 
4X4 = 16 
: Diviſor 1456 X 4 = 5824 
(0) 


2. Required the cube root of 14886936? 


— 
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748869 36(246 
| 1456)6886 
5824 


177156) 1062936 
1062936 


„ 
Illuſtration of the laſt example. 


Having pointed the propoſed cube, I find the root of the 
firſt period to be 2, which is noted in the quotient, and its 


cube being ſubtracted from the firſt period, there remains 6; 


to which another period being annexed, there is a new re- 


ſolvend of 6886. To find a diviſor for this reſolvend, upon 
2 piece of waſte paper, I take the triple ſquare of the quo- 


tient-figure, 2=12, which I confider as 1200, and note 4 in 
the quotient. Then, * 
And _ 16 


CN — 


Diviſor 14 $6 completed. 


The diviſor being multiplied into 4, and the product ſub⸗ 


tracted from the laſt reſolvend, the remainder, with another 


period ann: xed to it, conſtitutes the new reſolvend 1062930. 


Then on a piece of waſte paper, as before, 


24X24XF=T 728 which Laer s as 172800, _ 


3X24x6=. 432 note C in the * 
Then bx6= 35 


Diviſor 1 77156 com npleted, 


Which being aa! into 6, and the product ſubtracted 


from the reſolvend, leaves no remain der, and the root is 240; 


which, being involved, will be found equal to the given | 


cube. 


3. Required the cube root of 2740702875? 45 


27 G 


ſol 


2 * 
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274070283750 3015 
27 | 


| 270901)407028 
270901 


27225475) 136127378 | 
130127375 
e . 
D EMONST RAT ION. 
Let G repreſent any given cube, the root whereof, a, is 


required; let r repreſent the neareſt root to the firſt period of 
the pointed cube, and e what F wants of the juſt root. 
Then r+e=a - - 
rr fr DD Oooh 
| ri+3rre+3rete*=a3=C - F 
By ſubtracting 12. Zrre free te = 0 


* 


— 


; ES ; 1 | 
5 Zr *+greFe? 8 uy | 


and dividing by the coefficients of e=G—r3 © © 


Which being expreſſed in words, we have this rule. From 


the given cube, ſubtract the cube of , i. e. the cube near- 
eſt to the firſt period: divide the remainder by thrice the 


ſquare of 7, the firſt quotient- figure, annexing thereto thrice 


the ſaid firſt figure multiplied by the ſecond, and alſo the 
ſquare of the ſecond ; which in effect is the rule given 
aDove. -— | | 5 WD 


APPLICATION of the CUBE ROOT. 


The cube root is of ſingular uſe in mathematics ; but as 
mercantile computations ingroſs our preſent attention, we 
ſhall only give a few inſtances, and therewith conclude this 
part. LE | 


Prob. r. To reduce any ſolid to a cube. The cube rœot of 


the ſolid content of any figure is the ſide of a cube, whoſe 
ſolidity ſhall be equal to that of the figure given. | 


OTE 


© — — ED 8 pa 9 "= . orgy" - n — 3 2 * = x 
ey — WES FTIR. ew e 6x : 40 * _ — 2 p . 7 0 — ; 2 
— ; 5 i 3 ** 1 5 1 PR - 5 — — e 4 > — 3 — are na 
— — ͥͤ . —u—ẽ— . 8 — " ——— þ 5 E * A N MITT = 88 
—————— — N 6 2 c FTP" m l | \ | l EVE 7 2 Y 
1 CE >, N , 1 8 n 7 . th 4 27am © 8 


981 ALGEBRA. part III. 


Ex. Suppoſe a box or cheſt, whoſe length is 24, "breadth q, 
and depth 8 inches; required the fide of a Cube whoſe ſolid | 
content ſhall be equal thereto ? 


Length 24 
Breadth 9g 


. 
Depth 8 


— 


1728 (12 Anſwer. 
5 

34) 728 
728 


0 


Prob. 2. Having the dimenſions of a ſolid given, to deter- 


mine the dimenſions of a ſimilar, or like ſolid, that ſhall be 
any number of times greater or leſs than that given. — Cube 


the given dimenſions, and multiply their ſeveral cubes by the 


difference, if the ſolid required is greater than the given one; 
or divide the ſeveral cubes by the — if the required 
ſolid be leſs than that given. 


Er. What will be the ſide of a cube that mall contain 


four times as much as that cube whoſe ſide is 12? 


I2XI2X12=1728 
4 

6912( 19.04 | 
1: | 


651)50 12 
- £5959. 


10852816)53000000 | 
13511264 


9488736 | 


Preb. 


© Tn me Wk Mew amt 


© 23 ut 
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Prob. 3. To determine the dimenſions of a fimilar ſolid, 
by having the dimenſions or capacity of a ſimilar ſolid given. 


Ex. If a ſhip of 100 tuns be 44 feet * at the keel, of 
what length ſhall the keel of that ſhip be, whoſe burthen i 1s 


220 tuns! 


e & A 
100 ” 


2. Let the length of a ſhip's keel be 125 feet, and the 


breadth of the midſhip beam 25 feet, and the depth of the 
hold 1 5 feet; I demand the dimenſions of another ſhip of the 
ſame 


given ſhip? The cube roots of the cubes of the reſpective 


given dimenſions, multiplied by 3, will * the ſeveral 


dimenſions required; v1z. 


The length of the keel = - 215.9 feet. | 
Breadth of the midſhip beam, 36 feet. & Anſwer. 
Depth i in the hold - - - 21.6 feet. 8 
. Suppoſe the length of a ſhip's keel be 16, 95 feet, the 
breadth of the midſhip beam 29.58 feet, and the depth in her 
hold 14.877 feet ; required the dimenſions of another ſhip of 
the ſame mould, that will carry only 72 tuns burthen ? 
The ratio of the given dimenſions is 5, for 399=53 
wherefore, if the given dimenſions are ſeverally divided by 
the cube root, the ratio, the W will be the dimenſions 


required; vix. 


| Length 45 
Breadth 17.3 
Depth 3.7 


4. Required the ſide of a cube that will hs equal in capa- 5 


City to a vellel which contains 1728 ſolid inches? 


WY” 1728=12 


5. Suppoſe a Samos 0 3 inches diameter, to weigh 
54 ounces Avoirdupois; what muſt the. diameter of that 
mould be, in which another ball weighing 27 pounds may 
be caſt ? 


T 2 : : - 64 


gure, that ſhall carry three times the burthen of the 


25 
1 
# 
1 
4 
"> 
4 
411 
19 
'S. 
Wii 4 
IA] 
At 
U «A 33K? 
4 
3344 4 
1 
1 
11 
! 
1 
4 
4 
2 
11 
* 
157 
#+ £34 
E . 
; is 
1 
1178 
Yb 8 
d . 
+& 388 
9 
9 
5 
7 5 
+ 
1+ 338 
$6 : 
4; 3-8 
1 Ro 
, 
* 
% 4.8 
is 
1 
# 
8 
x 
1 
7 8 ; 
; *M 
4 + 
Wo, 
'% 1 ; 
1 * * 
1 
TAIT * 
U . 
2 1 4 1 
P 
fs SA 
. f N 
1 n 
FE 2 c 
3+: 2 12 
1 + 
1 
5% * 
ö Hy 
4 1 
75 : 8 
4 
þ i 
1 5 
1 
'V5 r * 
7 1 > 
1 s 
£78 8) g 
1 by 
” + "2 
Y : 5 * 
1 
1 : 
3 + += 
— +- 
ks: N. * 
j Bs 
411 1 
14 : 
14 | T4 
© *7 + © 
| 2 
1 
T * 
2's 
p 
} 
* 
1 


1 
118 ; 
4 yu 4 
2 » Ir | 
** ': * 
5 3 -> 209 
* FF). 
F 1 wn 
. 5 n. 
+ WE! | 5 
1 
A _- hp! 
, 51+" Sy 
1 * b 1 ql p 
1 4 3 - 4 
15S, 
„. : *X a 
FEI IAT | 
14 » bt 7 
R == 
1 BY N 
+328 
15 8 
4 11 
0 9 
Z 1 by 
. . 
1 
18 
F & 7% 
1 | 
+ + IR 
+ 6 
=: 
1 K . 7 
11 


8 


8 
—— 
n 
33 

— * __ 


—— — EE —Ä— EPI " 


4 — 
8 © — 
e 


148 Ox ALGEBRA Part III. 


54. e 432 | 
Abridged 5 432: V3 216=6 inches, Anſwer, 


6. Suppoſe a carpenter is employed to make a cubi- 
cal veſſel, of equal le ength, breadth, and depth, which ſhall 
juſt contain 100 Scots * of wort; required the dimen- 

ſions thereof? 3 5 | 


100 gallons. 
872 ſolid inches in a Scots gallon. 


: * 38 7200=44- 34 inches, the length, breadth, and "_ 
| required. 


7. Required: to make a girnal, which mall contain 1500 


| buſhels of malt, wh ſe length ſhall be double the n, 
and the breadch and depth equal 1 


Firſt, 21 50 ſolid inches in a buſhel. 
1 500 buſhels. | 


3225000 the ſolid content in hes, 


- 24, Put a for the required length, the breadth and 1 
will be each 4a; therefore by multiplying length, breadth, 
and depth together, we have aXZaX4a=zaaats the ſolid con- 
tent, and aaa=4 S. If therefore we multiply the ſolid con- 


tent by 4, and, extract the cube root of the product, we have 


the required length, + 2. whereof gives the breadth, to which 
the depth is equal. 


Hence 3225000 
V 12900000=234.54 inches = the length. 
1 2 117.27 inches = the breadth. 


3 Suppoſe a ſhip 150 tuns burden, and the dimenſions 
as follow: 65 feet by the keel, 18.5 by the beam, and 


as much depth in the hold, b, which a carpenter is to pro- 


portion the dimenſions of another ſhip of 1200 tuns burden; 


required the length of her keel, and her. dimenſions in pro- 


| e £ 
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oft, x50:65x65X65; 71200! * 2707560130 aha length. 


 2dhy, For the breadth and — 
„ $::130 - 
Abridged 13. 3: 7 130 37 the bead | 


RECAPITULATIO N of the principles of Arithmetic 
| | and Algebra. 


A i 


Since whole numbers . and decimals decreaſe in a 
decuple proportion, 10 is the univerſal ratio of any ſeries of 
numbers whatever; and the reaſon for carrying at 10 in ad- 
dition and multiplication is ſelf-evident, fince 10 in any place 
to the right is equal to 1 in the next place to the left. Hence 
_ alſo the reaſon for carrying according to the ſubdiviſions of 

any integer, when ſeveral denominations are to be added. 


AXIOM II. 


If two numbers are equally increaſed, their difference i is 
always the ſame. Hence the reaſon of borrowing IO in one 
place to the right, and paying it back by carrying i to the 
next place. Hence likewiſe the reaſon will be evident, for 
placing the firſt figure to the right of the product of every 
particular multiplier directly below its own multiplier, 


A * 10 III. 


The multiplicand will be increaſed or diminiſhed, in pro- 
portion to the multiplier, when the ſame multiplicand is uſed. 
Hence the reaſon why the multiplicand is increaſed, when it 
is multiplied by any, thing greater than ſs and ae, 
when it is multiplied by a fraction. 


A Xx 10 IV. 


The dividend will be increaſed or diminiſhed in proportion 
to the diviſor, when the ſame dividend is uſed. Hence to di- 
vide by any thing greater than unity, will quote a number leſs 
than the dividend ; and, on the contrary, to divide by any 


thing leſs than _—__ will quote a ane greater than the 
dividend, 


AXIOM 


— — — AHAY 20D 9 —— 
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v. 
The whole is equal to all its parts taken together. Hence 
one ſum may be made equal to ſeveral by addition, and ſub- 


traction may be proved by adding the difference to the leaſt 
given ſum. 


A II. 


Ik equal quantities are added to n quantities; the a 
will be equal; and if equal quantfties are taken from equal 
quantities, the remainders will be equal. Hence the reaſon 
of the reduction of equations by addition and ſubtraction. 


|” A un. 
If equal quantities are either multiplied or divided by other 


equal quantities, the products and quotients will reſpectively 


be equal. Hence the reaſon of reducing equations by multi- 
plicaiion and diviſion, and of abridging commenſurable terms, 
and cancelling equal quantities and numbers. 


A N II. 


TLoo multiply any quantity or number by other quantities or 

addon continually, is the ſame as to multiply by the pro- 
duct of theſe other numbers. Hence the reaſon of multiply- 
ing by component parts, c. 


4 * 1 I. 


To divide one number or, quantity by other numbers or 


quantities continually, is the fame as to divide that one quan- 
tity'or number by the product of the reſt, Hence the reaſon 


of dividing by component parts, Ec. 


A 1-@ M X. 


If four numbers or quantities are proportional, the rectangle 


or product of the extremes will be equal to the product of the 


means; and, vice verſa, if the product of the extremes be 


Equal to that of the means, the numbers or quantities are 
Proportional. 


AXIOM 1. 


be quotient of any two ſucceeding powers, when the 


next higher is divided by the next lower, exhibits the root % 


theſe 
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theſe powers. On the contrary, if any power is multiplied 
by the root of that power, the product will be the next higher 
power of the root; and if a higher power is divided by the 
root, the quotient will exhibit the next lower power. Again, 
if a proportional part of a higher power is divided by a pro- 
portional part of the next lower power, the quotient will ex- 


| hibit a proportional part of the root. Hence the firſt figure 


or figures in the root of any power being raiſed to the power 
next lower than that whoſe root is wanted, and that power 


multiplied by a number expreſſing the proportion which the 


given power bears to its root, produces a proportional divi- 
for, whoſe ratio, compared with the dividual, is à propor- 
tional part of the root, which being annexed to the former 
part of the root, and raiſed to the full power of the given 


number, will be either the whole, or a proportional part of 


the given power, diſcoverable by ſubtraction, c. Hence we 


have a general rule for extracting the root of any power 
whatever, | | | 1 


THE 


THE 


UNIVERSAL ACCOUNTANT, 
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The e of Atifliniede to the 
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Siwple ProrokTION, or RuLe of THREE. 


litude, or equality of ratios, as ratio is the relation, 

or habitude of two numbers, which determines the va- 
lue of the one from the value of the other; for inſtance, the 
ratio of 4 and 8 is 2, and the ratio of 8 and 16 is lizewile 2 ; 
hence, the relation betwixt 4 and 8, and 8 and 16 being the 
fame, theſe four numbers are ſaid to be in proportion. 

The rule of proportion, or rule of three, finds a fourth pro- 
portional to three numbers given, one of which ſhall have the 
jame ratio to that fourth, which exiſts betwixt the remaining 
two, as was demonſtrated in the algebraic part. But to ſpeak 
in applicate terms : 

Proportion is that rule, by which the value, quantity, or 


Prix: may be 4 in general, The identity, "Hy 


number of one ſpecies of things is proportioned to the value, . 


quantity, or number of another ſpecies of things, according 
to ſome fixed ſtipulation, or known concluſion, For inſtance, 


if J purchaſe 4 yards of cloth for 10 ſhillings, and then a- 


gree to take the piece of 16 yards at the ſame price per yard; 


it is plain that the thing required here, is to proportion the 


price of 16 yards to the price ſtipulated for 4 yards, by ſtill 


preſerving the {ame ratio betwixt 16 yards and the price mo 
of, 
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of, as betwixt 4 . and the ſtipulated price of 10 ſhillings. 
yds. 5. v. | 
Thus, 4:10::16: 40; in which 16 hath the ſame ratio to 
40 an 4 hath to Io, and 10 the ſame ratlo to 40 that 4 bath 
01 
- queſtions i in this rule are : either i in a direct or reciprocal 
proportion, 


£ Direct, when the firſt bears the ſame ratio to the ſecond, 


as the third doth to the fourth; in which caſe, the greater 


the ſecond term is in reſpe& to the firſt, the greater will the 
fourth term be in reſpe& to the third, and ihe contrary, 
4: 10:: 16:40. Here, becauſe 10 is greater than 4, 40 is 
proportionally greater than 16; and 40: 16 :: 10: 4. Here, 
becauſe 16 is leſs than 4o, 4 is of conſequence lels than 10 in 


the ſame proportion. Hence we have this corollary for pro- 


ving all operations in direct proportion, that the product of the 
extremes will always be equal to that of the means : for it is 
plain, that 4 X40=10X16 N 

and that 40x 4=16Xx10 


2. Reciprocal, when the third bears the ſame ratio to the 


firſt, as the ſecond doth to the fourth; in which caſe the leſs 
the third term is in reſpect to the firſt, the greater will the 
fourth term be in reſpect to the ſecond, and vice verſa. For 
inſtance : Suppoſe 8 men could do a certain piece of work in 
4 days, and it were required to know in what time 16 men 
could do it; upon the leaſt conſideration. it would occur, 
that 16 hands would do more work than 8, and conſequeni]y 
require leſs time, whereſore, as 8: 4 :: 16: 2. In which 16 
bears the ſame proportion to 8 that 4 doth to 2; and by ſhift- 
ing the ſuppoſition, 16: 2:: 8:4. Hence, when the terms 
are in reciprocal proportion, the product of the two firſt terms 
weill always be equal to the product of the two laſt. 

For 8X4=16X2, and 16X2=8x4. 


From the foregoing conſiderations are deduced the follow- 
ing rules. 


. For ſtating, or ranking the numbers in a proportional 
order. Make that number the third term upon which the de- 
mand lies; that number the firſt term which is of the ſame 
kind, or ſignifies the ſame thing, with that term which was 
made the third; then will the remaining one, which is to peſ- 
ſels the ſecond place, be of the fame kind, or ſignify the ſame 
ng, with the fourth, or number required, 


2. For finding a fourth proportional, If the terms are in 
* OL. * U e direct 


* ** * 


+ 


ated — N — — N way 
— . VA K W 
— — 
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8 direct proportion, that is, if more require more, or leſs re- 
quire leis, the product of the two laſt divided by the firſt will 


quote the anſwer, or 4th proportional. But if the terms 
are in reciprocal proportion, that is, if more require leſs, or 


leſs require more, the product of the two firlt divided by 


the laſt will quote the anſwer. 


EXAMPLES. 


I. Bought 1420 yards of oſnaburghs, at 12 5. the ſcore, or 
20 yards; what will be the charge of the "whole? 


yds. Fs % 
Firſt 855 6812 1420: 42. 642-12 
| © For 1420 
— 
210) W 
42. 0 


| And 20X42. 6=.6X1420 


21. It is computed that 6 men Canal build a wall in 40 | 
days, but the proprietor would have it fniſhed in 10 days; 


how many men, according to that computation, muſt be hired 
for building the wall ? | 


„„ days m. 

Fir, e 10 - a6 

| For 40X6 
—=24 men. 
20 


and 40X6=10X24, 


thai of he l e bfi. 


In the firſt example, the number upon which the demand 
lies is 1420 yards, and therefore by the rule it ſtands in the 


third place; ; the correſpondent number to 1420 yards mult 
be that one of the other two which implies yards, or ſome de- 


nomiration of that integer, which in this cafe is found to be 


20 yards, and therefore by the rule adopted for the firſt term : 
but to prove that we are ſo far Tight, we have ſtill another 
check, namely, that the remaining term for the ſecond piace 
muſt be money, becauſe by the queſtion the anſwer muſt be 
money: 


= ; 
ann tHwh#Kc NA,qHH 1 


— — — — IE FI 
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money: here we find it is 12 ſhillings, and therefore we may 
cConclude that the terms are properly ſtated. Next, we confi- 


der that the 3d term, 1420 yards, contains a greater quantity 


than the firſt term, 20 yards, and conſequently requires a 
greater price; therefore we conclude the terms to be in direct 


proportion, and find the anſwer, by dividing the product of | 


the two laſt terms by the firſt. | | 

In the ſecond example the demand lies upon 10 days for 
the 3d term, to which 40 days correſpond for the firſt ; and 
6 men mult be the ſecond, becauſe it correſponds with what 
is required, It will likewife be obvious, that to finiſh any 
work in 10 days; will require more men than it would do to 
finiſh it in 40 days, and therefore we conclude that the terms 
are in reciprocal proportion. 


8 ; S E W —g 


When the terms are mixed numbers, or of different deno- 
minations, they may be made homogeneal by reduction, vul- 


gar fractions, or decimals; and the operations thereaiter ab- 


breviated, when poſſible, in any of thoſe methods propoſed in 


the firſt part, which may ſeem moſt adapted to the purpoſe; 
or by other methods which judgment and experience may 
dictate, equally, and perhaps ſtill better calculated for diſ- 
atch. | 
1 To give a more particular idea of my meaning, I ſhall vary 
the work of the next que:tion, by different methods of ope- 
ration, and atterwards give th; ſolution of others in that me- 
thod which bids faireſt tor diſpatch, which, next to accuracy, 
ought to be the principai object attended to by an accountant; 


and though ſome figues that are not neceſſary to the operation, 


ſuch as the ſtating of the queſtions, for the ſake of illuſtra- 


tion, may be introduced, no figure ſhall be omitted, for the 


ſake of an affected brevity, which I myſelf have occaſion to 
uſe in the operation. : | | 


Quel. 3. If for 54 yards of velvet I get L. 4, 125. what 
may 1 reckon 844 yards worth, which is all that I have of 


the kind? 


„ Is By 
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1. By reduction. . 
Tar. L. 7 . 
. „ i een 

— 280 | 
23 qrs. 


92 8. 92 | 
676 
3042 


23): 31096 -: 


2]0) 135]2 S. 


= 67-12 


2. By vulgar fractions. . 3 He] | | 
. TT: >. = MS" 
23.92. 23 ,, 169 , 15548 | 
gp; arc; bu 230 „ 


ein 44 Bac | 
|  Abridge the dividing and mul- - 5 3 
tiplying terms equally by 5» and 25 | loſt 


they will ſtand 1.15 : 4.6 :: 16.9 a 


Again 23 4.6 3-38 Wn val 
by 23 1 
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4. By component parts. = | 
b Tu. J. 


5 12 1 847 2 05-13 
: OY 
12 


386 8 into 84 


2 6 


23) 388 14 


16 18 
LET 


. 


L. 67 12 Anſwer. | 
iy of theſe figures might bave been omitted but for 
illuſtration. 
5. By multiplying the number of yands 84+ into the price 
of 1 yard, 4 of which is found by dividing the given price 
925. by the number of quarters in the firſt term 23, and the 
quotient will be 45. which. 2 by 4, e 165. 
then 168441352, as formerly. 


6. Or take for 45. of 338 N and you will 1 
L. 67, 125. as before. 


7. Or multiply 84.5 by 8, the decimal of 16 5. and it will 
produce L. 67, 12 5. 


Pueft. 4. Bought 36 pipes of x wine for L. 1221: 19: 10, 
how may [I ſell it per pipe to fave one for my own uſe, and 
| boſe nothing on the purchaſe ? 
Note, When one pipe is deduced, there remains 35, to be 
valued at the given price. I herefore, | 


Pipes, E. 3 „ 
35 : 1221-19-10: 1: 34-18-34 
Ter 5) ant 0 


—— — 


7) 2 * 7 0p 


5 18 34 1 
a Duefh, . 


ſtand thus: 


Qugſi. 5. The perpendicular height of my ſtaff from the 


ground is 4 feet 3 inches, and it caſts a ſhadow of 5 feet 


6 inches; what is the height of a ſteeple which caſts a ſha- 
dow of 573 feet ꝙ inches at the fame time of the day? 


By reducing the inches to decimals, which is done men- | 


o 


tally, and dividing the two firſt terms by 5, the terms will 


Sha. H. Sha. H. 
1.1 85 :: 573-75 © 4434 
For 573.75 1 
85 


286875 
459000 


1.1) 487.6875 


— Fett. Inch. 


| | : 443-352= 443 - 43 Anſwer. | | 
Oueſt. 6. What will 245 days falary amount to at 85 gui- 


neas per annum? + | 1 
Becauſe the third term is days, the firſt term will be 365 
days =I year, and that term and the third being each divided 


by 5, the terms will ſtand abridged thus: 
| Days. . Day. 1 
73 © 89.25 5: 49 59 18 14 
For 89.25 | 
1 
624.75 
N 
73) 437325 
| 59-907=L. 59-18-13 


| | Durft. 7 · How much printed paper 2 of a yard broad will 


line a room 70 yards in circumference, and 6 yards high? 


4 


Reciprocally, 
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„ „ Io. "i a 
| Reciprocally, as 6 70 .75 560 


For 70 = 
| 6 or 24 
5) 420.00 3) 1680 
5) 8400 560 
3) 1680 
560 Anſwer. 
| Or abridged. 
„ - Thus, | Or thus, 
14 F 1 
1 . WE S8 == 
15) 84 Ty 05) 28 - : 560 
560 3560 


n Queſt. 8. What may one ſave at the year's end, who hath 
L. 456, 15 5. per annum, and ſpends only L. 4, 135. 4 d. per 


week? | 


' Firſt find what he ſpends a- year. 


mul. L. . d. ae. E. . 4 
| I. + 4-13-4 :: 52 + 242 - 13 - 4 


For 4 13 4 or 52 He hath Z. 456 15 © 
| ©. 20 4% He ſpends 242 13 4. 
4) 46-13 4 © al He faves 214 18 
* „ „ 1 
— 17 6S- 
88 | 8 
9 66. am On 


He ſpends © | 
annuilly 242 13 4 
Pref. 9. A can ditch 40 roods in 20 days, B can 4 


» 


This 


L 
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This requires two operations. | 
_ Days. 5 Days. R. 
Firſt, for what A can do in B's time, 20 : 40 :: 30 bo 


. R. D. 
Fre what time they will take together, 6 30: :40:12 Ay i. 


Quel. 10. If 10 men or 14 women can drink a butt of 
beer in 87 days, in what time would 4 men and 6 women 


drink it? 
M. W. M. IW 
Firſt, 10 : 14 + 4 56 
W. Days. Ii. I. . 5 x 
Then, 14 87 5.6+6 „ 105 days. 


Fer 
b 
11. 6) 1218.0 


105 days. Anfwver. 


ust. 11. When the buſhel of wheat ſold at 105. the 
-fourpence loaf weighed 4% 1b, what ſhould the ſixpence loaf 
weigh, when the buſhe] or wheat ſells at 155.9 


f 5 8 
„ g. 0 
Firſt, IO « 4.5 :: 15 reciprocally :; 3 | 
d. bh. d. tb. 
And, 4 : + 3 16 * 44 
Theſe numbers are ſo ſimple, that the operation may be 
entirely mental. 
Queſt. 12. There is a ca'e 6 feet 9 inches bps. 5 feet 3 
inches broad, and 7 feet 6 inches FO what freight will it 
pay at ＋. 6, 105. 85 tun? 
Ir 


is 


$475 
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6.75 

5 

8 3375 
- + 0075 


——— —ñ—ö—wẽ 


35˙4373 | 
7x 


248.0025 


> 17.71875 
Feet. F £5 a — 


40 64 265. 78125 43-1895 
65 N 


1 


— 


1594.68 50 
13 2.895625 


30) 1727.583125 | 


43.1895 L. 43 39 


Queſt. 13. A merchant, in balancing his books, finds he 
is due L. 575, 17 s. and that his whole ſubjeR taken together 
goes no higher than L. 487, 18s. 6 d.; how much may he 
offer his creditors of the pound? WER 

Debt. Subject. D. Sub. 

575·85 © 487.925 :: 1:16 114 „ 
For 575.85) 487.9250. 847 fere =16 114. Anſwer 
5 460680 


272450 
230340 


421100 
| 423095 
; 


1990 too much. 


185 Deſt. 14. A merchant wants a piece of ground before his 
land or tenement paved with ſtones, 3 feet by 2; the ground 


is 30 yards by 4; required the number of tones ?. 
VOI. I. 5 


Fect. 


1 30 
| | Feet — 
1 3 120 
1 2 9 
6 1 :: 1080 : 180 Stones. 
For 6) 1080 | 
180 _—_ 


ought I to-retain L. 500 of his at another time to indemai- 


ty myſelf? 
| . 
ER $00: 6 :: 500: 27 Anſwer. 


weſt. 16. When L. 36 valued rent pays 45.104. of oeß : 
what will Z. 70 pay! ? 


. E -* d. 
364 10: 70 9 45 
5 5 
33 10 
1 


6) 169 2 


3028 24 
| n 9 43 Anſwer. 


The 8 queſtions are a and „ but 


the young practitioner is referred, for the method of ſolution, | 


to the application of the foregoing. 
Queſt. 17. Suppoſe a purchaſe is made of 5 pieces Dutch 


miſh, what will be gained upon the whole, if it is told at 5 5. 
8 d. per ell Engliſh ? Anfever L. 3, 5 J. 4 d. i 


2ueft. 18. When wheat was at 12 5. the buſhel, the 6 d. loaf 
weighed 1 lb. 4 oz. what ought it to weigh when the wheat 


tails to 9 5,64, ? * I 5. 8 0%. 4 Pwis. 3 gr. 
4 i ; - Duſt, 
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Que. 15. If] lend a friend . 200 for 6 months, how long | 


E holland, each meaſuring 56:Flemith ells, at 3 s 2 d. per ell Fle- 


„ M2" > 2 


> ng &O &. 


2 28 
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Queſt. 19. There is an iſland 1 34 miles in circumference, in 
which at the ſame inſtant, and from the ſame point, 4 and 


h ſet out back to back, to travel round it. Atravels 11 miles 


every 2 days, and B 17 every three days. After what time, and 
how many miles travel to each, will they meet? Anſwer, A 
will travel 66 miles, B 68, and they will meet in 12 days. 


Dueft., 20. If the longeſt end of the beam of a balance be 36 

inches, and the ſhorteſt 27; how much ſuſpended on the 

| ſhorteſt end will equiponderate 84 /b. on the longeſt end? An- 
wer 112 lb. | | 


CHAT | 
COMPOUND PROPORTION. 


IN this rule five numbers are given to find a ſixth propor- 


1 tional, which may be anſwered by two ſucceſſive operations 


in the laſt rule, but much more expeditiouſly as follows. 


- 


Of the given numbers three are conditional, or ſuppoſed, 


and the other two move the queſtion ; therefore, of the three 
conditional terms, let that which is the principal cauſe of 
gain or loſs, increaſe or decreaſe, action or paſſion, be put 


for the firſt term; that number which denotes diſtance of 
time or place be put for the ſecond term, and the remaining 
number which will denote action, paſſion, gain or loſs, be 
put for the third term, then place the other two terms which 
move the queſtion in the ſame order with the preceding. 


Rule x. If the term ſought be of the ſame name with the 
firſt or ſecond, multiply the iſt, 2d, and laſt terms continual- 
ly for a dividend, and the other two for a diviſor, t 
ariſing therefrom will be the 6th proportional. 


he quotient 


Rule 2. But if the term ſought, be of the ſame name with 


the 3d, the continued product of the three laſt terms, divided 
by the product of the firſt two, will quote the ſixth propor- 
vonak | | 


Dueft. 1. If 8 men receive L. 4, 16 s. for 6 days work; how 


many men may be paid with L. 19, 4 5. for 16 days work? 


men. days. L. days. L. 
8 6 . 48: 16 5 19.2, 


X 2 . 1L 1 


r 
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If 8 men for 6 days work receive L. 4, 16 6. Theſe are 
the conditional or ſuppoſed terms in the queſtion, and there- 


fore poſſeſs the three firſt places; 8 men, as being the cauſe 
of action, or gain, make the firſt term; 6 days, as being the 


ſpace of time, make the ſecond; and the money which is gain- 


ed in chat time becomes the third term: then, becauſe days are 


put before money in the conditional terms, 16 days ſtand be- 
fore L. 19:2 in the terms which move the queſtion. When 
the terms are compared, it occurs at once that a number of 
men is demanded, and therefore the queſtion is wrought by 
the firſt rule, and may be previouſly abridged as follows. 
5 men. d. e = 
State reſumed 8 : 6 :: 4.8: 16 : 19.2 
5 EL” ( 2: 
| 1 — | 
N 12 Anſwer. 
Here it is neceſſary only to divide 24 by 2 after the terms 
are abridged, whereas otherwiſe the proceſs would have been, 
. 8619. 2 . 


— 


65.8 


212 


| Dueft. 2. If the intereſt of L. 100 for one year is L. 5, what 


will be the intereſt of L. 5780 in 120 days? 

5 days. © gy. 
300 -- 20% £980: 120 
| 7 2 320 5 


. 


„ I. 9s o 34 
Here the term ſought was of the ſame kind with the thirds 
and the anſwer found by the ſecond rule, 


VVV 
If we put N= the given number of men in the firſt que- 
flion, t=6 days, their time, S L. 4, 16 5. their wages, T=16 
days, the time propoſed in the queſtion, PL. 19, 45. the ſum 


propoſed, and a= the number of men required. 


If we ſtate it twice, it will be 2 5 
g 3 2 * . PN 2 ; PY . f | 
I. S: N:: P: the number of men in equal times. 


VN. * 
2. 7. Tia. 


BJ 
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By multiplying extremes and means, it will be 
| _ and Sta=PNT 


ta- = 


and by diviſion 


—— according to the rule, and ſo of any other. 


Queſt. 3. An undertaker contracted to finiſh 500 yards of 
turnpike in 30 days, and for that purpoſe hired 60 men; but, 
at the expiration of 20 days, he tound he had only got the 


length of 260 yards ; how many men muſt be added to finiſh - 
the work in the ſtipulated time? | | 


3 500 


„% „  <& “ 
60 : 20 :: 260: 10: 0 260 
240 | 


By abridging the terms, and cancelling an equal number of 
— 7 | e 
: 6 * & mu. 


m. 
It will be 6 1: 13: 1: 240 


Then GN 240 men. | „ | | 1 
————103 from which deduce the men he had, wiz. - 


13 60 . 


43 to be added. 


All queſtions in this rule may be readily proved by multi- 
plying the diviſor into the quotient, the product of which muſt 
always be equal to the dividend; or by thitting the conditions 
of the queſtion thus : If 103 men in 10 days can finiſh 240 
yards, how many yards may 60 men finiſh in 20 days? &c. 


- cnan 
RULE or CONJUNCTION. 


. HE rule of conjunction joins together ſeveral ſtatings 
| in the rule of proportion into one, and by the relation 
that ſeveral antecedents have to their conſequents, the pro- 
portion between the firſt antecedent and the laſt conſequent 
is diſcovered, as well as the proportion between the others 
in their ſeveral reſpects. | 8 | 
4 £4 : To 
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To diſpoſe this rule aright, the antecedents muſt be ran- f 
 ged in the left-hand column, and the conſequents in the 4 
_ right-hand one. | 3 5 EE : 
The firſt antecedent and the laſt conſequent, whoſe ante- 
cedent is ſought, muſt be of the like ſpecies ; ſo muſt the ſe- 
cond conſequent and the third antecedent; and this order : 
muſt be continued throughout the whole. | | 5 
I be terms being thus diſpoſed, the diviſor is found by " 
multiplying all the antecedents into one another continually, 
| and the dividend by multiplying all the conſequents in the 4 
ſame manner, the quotient ariſing from theſe two factors gives ws 
|. the antecedent required. F 
| This rule may be ſo abridged by cancelling equal quantities 2 
| and abbreviating commenſurables, that the whole operation | 
| may be performed with very little trouble. 
1 1 = E A & MF LES. 
| I. Suppoſe 100 /b. of Amſterdam = 100 lb. of Paris, 100 . 
| of Paris = 150 /b. of Genoa, 100 /b. of Genoa=70 Ib. of 
 Leipfic, 100 ,. of Leipſic 160 /b. of Milan; how many s. 
| of Milan will equiponderate 548 1. of Amſterdam ? - | 
Antecedents. Conſequents. Abridged. * 
1 N FTF Ant. Con. 5 
If 100 of Amſterdam=100 of Paris. 5 3 
1 x 1co of Paris =150 of Genoa. 1 2 
1 e . 7 
1 10 of Leipſic 1 of Men.. 548 
1 How many of Milan S548 of Amſterdam? 
1 eee nf . 
| k ——=9 |. of Mil; . of Ante. 
| axe. _— | —- 
/ 1.8 a 3 4 © N. - out 
The two 1co's on both ſides cancel each other, and let the de 


laſt cipher of the three remaining antecedents be cancelled, 
100 Ib. of Paris, 100 1b. of Genoa, and 100 15. of Leipſic, 
which is dividing them by 10; and to preſerve the equality 
on the ſide of the conſequents, cancel alſo the laſt ciphers in 
150, 70, and 160; after which divide one of the remaining 
Io's on the antecedent ſide by 5, and the 15 on the conſequent- 
fide by 5, and the quotients will be 2 on the ſide of the 
antecedents, and 3 on that of the conſequents: then 2 will 
meaſure 2 on the antecedent ſide, and 16 on the conſequent- 


ſide ; 
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fide ; as it will do 10 and 8, and the quotients thereafter will 
be 5 and 4; which being again repeated for the remaining 
10 and 4 on both ſides, leaves another 5 on the antecedent- 
ſide, and 2 on the conſequent-ſide. And as there is no fur- 
ther room for abridging, by reaſon of the odd numbers 5 and 
5 on the one fide, and 7 and 3 on the other, the operation is 
made, and the anſwer found as above, WY 5 
The uſe of this rule may be extended to all queſtions in 
proportion whatever, whether ſimple or compound, integral 
or fractional. | | | 


% 


Exam. 2. If 12 yards of cloth coſt L. 10, 10 5. what will 
20 yards coſt ? 


Ant... © © |, Raw Abridged. 
«12 ds. 105 4: 208 
What will 20 yds coſt, 5 


Then 10.5X5 | 


3 


5 


Exam. 3. If L. 100 in 12 months gain L. 5 intereſt, what 
will L. 500 gain in 6 months ? 1 


Ant. Con. Abriged. 
I. 100 principal L. 5 Intereſt. 2 5 
in 12 months. 6 months. 
What intereſt will 500 principal gain ? 
Then 5X5 1 
——=L. 12 10 
2 


Exam. 4. If 18 roods of ditching be dane by 3 men in 
156 days, when the days is 15 hours long, how much may be 
done by 8 men in 4 days, when the day is 9 hours long ? 


„ | Con. | 
3 men. 18 roods -7 

16 days. - 4 a 
15 hours long. q hours long. 


Hou many 10ods may 8 men do? 
Each ſide being properly abridged, it will be 

| OX 3X2 —— 
N 


5 


9 . Exam. 
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Exam. 5. If 12 cwt. be carried 100 miles for 6 guineas, 
how many cwt. may be carried 150 miles for 12 guineas ? 
=, Con. | | 
Fil, 12; ett. inen, 
-  Io00 miles. es. 
For 12 guineas how many cw. 


Abridge both ſides, and it will be 2x2X12 | 
| 15 | 2216 cit. 


- By 


Exam. 6. If 12 men build a wall 30 feet long, 6 feet high 
and 5 feet thick, when the day is 10 hours long, in how 
many days will 60 men build a wall 300 feet long, 8 feet 
high, and 6 feet thick, when the day is but 8 hours long? 


The terms being properly arranged and abridged, it will 


be 2X 300. 


Exam. 7. If 24 men dig a ditch 724 yards long, 7 feet 


deep, 3 feet broad at the bottom, and 5 feet broad at the top, 


in 226 days, when they work 13 hours and 24 minutes each 


day ; in how many days will 16 men dig a ditch 975 yards. 
long, 9 feet deep, 7 feet at the top, and 5 at the bottom, 


when they work 12 hours and 36 minutes every day ? 


be 


3X59X201x975 = | 
_ =1520 days. 2” 


2X62X181X7 


Exam. 8. If 18 men build a wall 40 feet long, 3 feet thick, 
and 16 feet high, in 12 days, how many men muſt be em- 


ployed to build a wall 360 feet long, 8 feet thick, and 16 | 


feet high, in 60 days? 
The terms being properly arranged and abridged, it will be 
2X9xk3=54 men. Anſwer. 1 


All queſtions performed in this manner may be quickly 


proved by reverſing the queſtion : thus, If 54 men build a 


wall 360 feet long, 8 feet thick, and 10 feet high, in 60 


days, how many men, Sc.? The anſwer will be found to 


be 18. 
CHAP. 


The terms being properly arranged and abridged, it will 
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a — 3 . 
1 } #8: » „* 


5 30 D E 8 or PR ACTI CE. 


| Heſe compendiums in proportion, which are diſtinguiſh- 
ed by the name of the rules of practice, becauſe they 

were invented occaſionally, by merchants in expediting prac- 
tice, comprehend a great part of the calculations uſed in 
counting -houſes, particularly when an unit is the firſt term in 
the proportion; and it is certain, when any proceſs is ſhort 
and unperplexed, one is leſs liable to error than when he hath 
to do with heavy multiplications and diviſions. In order to 
aſſiſt the young practitioner, I have inſerted a table of aliquot 
parts, and given the method of inventing ir. 


P 


Table of the aliquot parts of a pound. 
5. d. : "hw. OY i 4. d. 5 * * 
10 O =" + * 1 — L N $30 S533 
- 0 $=4$ 1 
3 2828 0 8 . 15 
. 0 6.= x5 
JJ =. O 4 S733 * 
2 .6= + 0 T7 => 
2 15 | O 2 TIES | 


This table, and any other of the ſame kind, may be effect- 
ed by reducing the given parts or denominations to the loweſt 
name megtioned in them for a civifor, and an unit of the in- 
teger to the fame name for a dividend, the quotient is the 
fractional part in its lowelt terms; for inſtance, 65. 8 4. 80 
pence, and 1/.=240 pence; but = 3, conſequently 6 s. 
8 d. of 1/. and ſo of any other, 770 


Caſe 1. When the price of the integer is any aliquot part 
of a pound contained in the table, the anſwer is found by one 
 fingle diviſion. 4 


Exam, 1. At 10 s. what coſt 375 yards 20 
2) 375 | 


I. 187 10; for 4 of 11. remaining = 10s. 


Vor. I. EG 5 1 


- L 


(1489: Aer a BAI 
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Exam. 2. At 65. 8 d. what colt 545 lb. ? 
3) 545 


T. 181 1 13 4; here the 1 is 2X65. 8 4. 


Exam. 3: At 55. what coſt 475 yards? 
4) 475 


— 


| 2 15; for 1 2 15 5. 
Exam. 4. At 4 5. what coſt 274 yards ? 
5) 274 


; 3 54 163 for #=16s5. 
Exam. 5. At 25. 64. what coſt 975 lb.? 
8) 875 


7 Z. 109 7 6; for 3X2 5. 64. =7 7. 6 4. 
Exam. 6. At 2 5s. what coſt 7425 pots? 
10) 7425 


= 8 L. 742 103 for 5X25. = 10 5. 
| Exam. 7. At I s. 8 d. what coſt 4167 yards? 
12) 467 ; 


2 347 5; for 3X1 5. 84. = 85. 
Exam. 8. At 6 d. what coft 4 78 yards 
Alo) 45718 


I. 114 9; for 18 ſixpences 9. 


Exam. 9. At 4 d. what coſt 975 yards? 
. 


—— — 


L. 16 53 for 15 8 2 55. 


Exam. 10. At 3 4. what coſt 6875 yards | ? 
$10) 68715 
I. 85 18 93 for 25 9 2185 and the re- 
waining 3390 d. 


Exam. 


— me os ms wp 3 A 
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Exam. 11. At 2 d. what coſt 3745 ounces? 
raſo) 3741s 5 


IL. 31 4 23 for FE FTA 2d. 


| Caſe 2. When the given price is any even part of a pound 
leſs than 2 d. it will be an even part of ſome of thoſe men- 
tioned in the table, and the anſwer is found by dividing and 
ſubdividing accordingly. The remainders may be valued as 
above, or carried on decimally. 5 | 
| Exam, 1. At 1 farthing what coſt 3600 yards? 
1] 9 e 


80) 300 threepences; for 12 qrs = 3 d. 


IL. 3 15 by the table. 
Exam. 2. At 14 d. what 504 yards ? 
14 d. Z of 5 d. therefore 4) 504 


6) 126 fivepences. 
8 21 half-crowns. 


—— — 


L. 2 12 6 by the table. 


Caſe 3. If the given price is no aliquot part of a pound, it 
will be compoſed of aliquot parts, which either may be divi- 
ded for ſeverally, as before, or, when the remaining part is 
any even part of the foregoing, divide the quotient for it, and 
the ſum- of the quotients will give the anſwer. Sometimes we 
can, with great propriety, divide for the neareſt aliquot part 


above the given price, and wien the value of the difference 


is ſubtracted from that quotient, the remainder will be the an- 
ſwer. A few examples will be the beſt illuſtration. 


Exam. 1. At 24 d. what coſt 87 54 /bs. * 
120) 8754 


4 d. is of 2d. 4) 72 19 at 2d. 
. 18 49 at 24 


L. 91 39 


„ | > 2 By 


— _ . - * 3233232 — 252 . 8 . — * ob ik ' 
2 — q = — AE nts =—_ — — LuP2è — — 88 
— 8 : p . . — by 5 1 
ns og eee Da Shop ox — tat, F J r „“C• ; — h 2 N * 
% A 22 2 TY 2 . —_— OTE 1 or IP OREN NIE PREY — - emanate >. ra” „ 
— — * N — 2222 —— Sr — — — EX — gs < _—_ 4 N KATH 2 * ov — - 8 
2 — < [dnt te pre — — 2 — — — : . k * * 
— PTE = pee = 2 — 2 — — . rn — — — — nm — — 
— 8 


152 Or ARITHMETIC. Part Iv. 


By dividing for cke next even part, diz. 3 d. 


- 8754 
6) 109 8 6 at * whereof 1=2, 
18 4 9 at 4 : 


. 9 ; 
— — — 


. 9139 remains FR anſwer.” 


th Eu. x: At = what coſt 574 ounces? 
20) 574 


8) 4 15 8 at 2 d. o which 14. 
11 11 at x farthing to be deduced. 


5 * 3 82 57g f 


From, 3. At 31 d. what coft 3525 9.“ 
80) 3525 
4d. is 3 of 3d. 2 44 "IL at 34. | 
IR re ages [all © 3 Mg 


2 ĩͤ T7 95 


I. 55 1 6 value at 32 d. 


- ” +5 F 
* 8 


n 4. At 5 4. what coſt 4738 1b. ? 


ety 


5 d is4of 25.64. 6) 4738 


TIT | ap eg 
. 0 789. 6666 x 50. SE to > half. Crowns, 
of 5 d. is 98.7083 at 5 in half-crowns. 
ee dak ; 1 $) 888. 3740 | 
t 111.0408 2 111 0 115. | 
5 t 
E, 5 At 7. 5. 64. what colt 5578. __ Eo: "2 
4). 547 1 


2} _ 10 50 
684 15 for 2.4. 6 4. 


3 — 


L.'2054 5 at 75. 6d. 


Exam. 
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Exam. 6. At 85. 9d. what coſt 478 5 yards? 
5 t and 45.=}) 4785 


* 


957³ 
26-3 is 2 of 57. 2 1196. 54 


2153 5 þ _—_ 5. 
1 16 3 a 94 obe % 
Remains 8 2093 8 9 2 at By. 94. 


From. 7. At 13s. 82.4. aha coſt 475 yards? 
10 1. 2) 475 


2.5. 6d.= @- 297 IO 


15.34. = 2) 59 7 6 
Deduce e of 7 13 9 , 


326 11 3 


3 


'L. 326 6 3+ Anſwer. 


Fran. 8. At 1 55. 64. what coſt 4834 lb,? 
2) 4834 


2) 2417 at 105. 
10) 1208 10 at 55. 
120 17 at 6a 


; © 3746 * at "0 64. 


Nete, At any price which is any even number of ſhillings, 
the value may be found by multiplying by che de-1mal of the 
price, and doubling, the unit's place in the nn for ſhil- 


lings. 

Exam. q. At 14s, what coſt 475? 
„„ 

1 332 10 Anſiuer. 


Exam, 
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Exam. 10. At 65. 64 d. what coſt 494 5 


494 
121148 4 at 6. 
T 
| 1 10 los 2 


: FA 162 1 104 at 65. 64 d. 
Exam. 11. At 18 6. 9d. what coſt 478 T 
40) 478 
| . 


430 4 at 185. 
11 19 at 9d. 
5 19 6 


I. 448 2 6 at 18 5. 9d. 


A 


Caſe 4. If pounds are mentioned in the price, multiply for 
them; and if there are parts included in the quantity, reduce 
them to decimals, or take parts of the given price for them. 


Exam. 1. At 21. 24d. what coſt 3254 cwt. ? 
650.80 at 21. 
. 
338802 at 3d. 


£ 653:549218 
Valued 653 10 114 Anſwer. 


Exam 2. If a dividend of 1 J. 13s. 3d. is made upon 10. 
of the ſtocks of a ſeparating company, what will 526 J. 105. 


amount to ? 


£26.5 = 

263.25  =0 10 0 
65.8125 0 26 
13-1625 =o © 6 

6.58125 20 © 3 


A 


I. 875. 30625 L. 1 13 3 


Exam. 
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Exam. 3. 96 tuns, 18 C. 2 qrs. 24 b. at L. The 15 5. per tun? 


96.9357 1 
6 


8) 581.61426 L. 6 
72.70178 = 155.=4 of L. 6 


654.3160 = L. 654 6 3} 
Exam. 4. 47 0%. 14 pwt. 18 gr. at 31. 15 5. 54.5 
99 47-7375 
3 


[os .2125 = L. 3 

21 23.4087 = © 
0 
o 


12 11.9343 = 
9945 = 


180.0100. — 3 15 5 


Pram. 5. 54. 0Z. 9 pt. 14 fr. at 31. I8 5, as 


5447916 
3 


163.43 748 for L. 3 


32.68749 for 


0 
16. 34374 for o 
1.36197 for © 

0 


-34049 for 
214. 1711) for L. 3 18 * 


Exam, "I 16 tun, 3 bhds, 53 gal. at 28 U. 0 5. 2 d. 
16. W 


S W Dd in 


8 14 


135. 682536 


23239.20634 
5.6534 for 65. 84. 
.424 for 64 -- 


480.9663 Anſwer. 


Caſe 5. When there is a fraction in the given price, it may | 
be entirely avoided in the ae, by multiplying the 


| given 


n - . — — PISS pon 
ts — 9s 9 mo er 9 Wh as de 11 200; 228 
—_ — — — — © r „ 
N Mn — . N = KW * Ads ibs es — 3 4, —_—_ * . - * * 5 . . — 
eee —— — "any n 6 — ä 2 — 1 — E = . 7 
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| given price, and dividing the __—_ _—_— by the denomi- 
nator of the fraction. 


Exam. 1. Required the coſt of 7 1000 yards failcloth at 97 4. 
* yard ? 


8) 1000 + == O23 * 
125 . 794. =65. 74. 
Therefore 125 at 6s. 74. ＋ or 1000 at 95 
; 25 at 6 d. 
37 10 33 mz. 
. © 23423 6atos. 
1 SM 10 5 at For 8 of 7. 
41 FF 41 211 : 


Hence it is obvious that 125 __ at 65. 7 d. will coft juſt 


as much money as 1000 yards at 93.4. and the ſame kind of 


reaſon will hold good in every other inſtance. 


Exam. 2. Required the value of 1260 yards of incle at 
Irs d. per yard? 


12) 260 . 
1e ö ö | 15. 5 fl. 
5 5 for 1 d. 
1 15 for 44. 
89 for I d. 
Exam z. At 5 5. 117% d. what coſt 4578 yards? 
5 11 16) 4578 | 
L.4 15 $ | 286.125 
1164. 500 at L. 4 Oo 
143.0625 at o 10 © 
71-$3125 at o 5 0 
| 5.9601 at O O 5 
1385. o5385 


In the preceding caſes there will be found a ſufficient num- 
ber of e for r Rowing the method of ſolving any que- 
{tion 


. 
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ſtion in the rule of proportion, when unity is one of the firſt 
terms, with the greateſt expedition poſſible, that can be com- 


municated in this way. At the ſame time I would recmmend 


to the young arithmetician, to go over all theſe caſes and ex- 
amples again and again, till he not only be well acquainted 
with the method, but be able to do any of the examples quick- 
ly: nor content with that, he ought, and will find it to his 
account, to invent many more to himſelf, try them in differ- 


ent ways, to prove on? another, and thereby be enabled to 


calculate invoices, bills of parcels, &c. for which theſe rules 
are particularly adapted, and which make up a great part of 


the buſineſs of computation in the counting- roomy as hath. 


been formerly obſerved. 
Specimen of a bill of parcels. 
Mr Thomas Johnſton, bought of Glen and Peters, 
5 pieces of Scotch linen, a yarda,! . „„ „„ 


35. 31 d. | „ 
25 Iriſh ditto, 625 yds, 15. 9} — || 55 13 34 
14 dozen hats, 7 J. 15 s. 6 4. ien © 


37 pieces broad cloth, 555 yds, 55 32. 24. 390 11 101 
48 pieces of lawns, 480 yds, 2 5. 75 id. | 63 5 © 
37 mo of cheques, 740 . 97 4. 30 8 11 


1 675 07 6 
| 83 of an invoice. e 
Invoice of ſundries, ſhipped on board the Sailſure, Capt. Paton 


maſter, bound for St Kitts, conſigned to David Maciarlane mer- 


chant in Baſſeterre, to ſell for my account, as under, vi. 


ba M. 160 pieces 3 en 74 L. . d. l.. 
Is. 24 14. 245 16 8 
Bales 9 ditto Fife Kao. 5 yds PE 
Fa Jud. + 224 19 04 
80 Iriſh ditto, 2000 yds, T2, 624. 157 5 10 
x 100 y_ gauzes, ICOO yds, 3 5. | | 
| 14. nn 
3350 razors, 1 5. 3475 — 22 19 44 70s." 00 
420 penknives, 94 4.—90 ditto, , 
| | 54 4.—40 ditto, £4, 21 1 of 
2. 1000 pair of ſciſſars, 2+ d.—500 
| ditto, 34 d.—230 ditto, 44 4. 22 13 1+ 
150 ſets of buckles, 1s. 24 d. — 
100 de, 103 14. —go de, 824. ic i 
5OO pair mens ſhoes, 2 5. 94 . 70 6 3 81 15 1 | 
5 00 ditto pumps, 35. 14 4. 77 12 114 | 
3. Soo ditto womens, 3s. 744. | go 2 1 
Zoo ditto boxes, 25. 74 4. 64 16 164] 1 24 


Vol. I. : 2 1109 19 2 — 


eee eee eee n 
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VARIETIES in PROPORTION. 
INTRODUCTION. 


JO extenſive and various is the buſineſs of the counting- 
houſe, that it would be impoſſible, with any degree of pro- 
priety, to croud it altogether into one general head: and 
thereiore, to render the computations relative to the merchant, 
th= banker, the inſurer, the ſtockjobber, the cuſtomhouſe, 
Sc. as practical and intelligible as poſſible, to each ſpecies of 
computation I have aſſigned a particular variety, in which 
the method of calculation is illuſtrated with proper examples ; 


the nature of the tranſactions, which give rife to theſe com- 


putations, explained ; the laws and regulations which regard 
the more critical paris of the mercantile buſineſs, pointed out; 
with every thing elſe that may ſerve to elucidate the differen 


ſubjects that compoſe theſe varieties. | 


Tar. 1- T ARE md- FRET T. 
BY Tare and Trett, may be underſtood, any defect, waſte, 


or diminution in the weight, quantity, or quality of goods, 
by reaſon of certain circumſtances, for which a certain a- 
patement is to te made by the ſeller to the buyer, and is dif- 
ferent, in different merchandiſes, and in different countries. 
To have a more particular idea of the uſe and deſign of this 
variety, it will be proper to conſider, that, . 
In weigÞing ſeveral commodities, the weight of the pack- 
ave is included in the invoice-weight of the goods, and the 
whole, upon that account, ca led groſs weight; the allowance 


for which is regulated either by cuſtom, or ſome expreſs ſti- 


1 


uation betwixt the buyer and feller, and goes under the fol- 
3 denominations. 8 | 

1. Tare, Which is an allowance for the weight of the caſk, 
cheſt, box, &c. in which the goods are packed, and allowed 


to be either fo much per bag, barre!, cheſt, Sc. at fo much 
per ciut, or at ſo much of th. groſs weight, called invoice tar. 


2. Trett, which is an allowance of 4 Ib: per 104 lb. for duſt 


contracted by keeping, waſte, by freight, carriage, &c, 
When a deduction 1s made for the allowance of tare from 


the groſs weight, the remainder is called nett, unleſs treit 


IT 
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is likewiſe allowed, when it is called | ſuttle ; : and in that caſe 
the nett does not appear till 23 or zg be ſubtracted from the 
ſuttle, and then the remainder gives the nett. | 
Theſe allowances may be taken off the groſs by ſevefal me- 
thods; but, as it is no part of our deſign to dwell upon tedious 
ones, we ſhall illuſtrate the rule only by ſuch as ſeem moſt 
convenient for diſpatch. | 


Caſe 1. When the allowancy:1 is at ſo a per bag, n 
cheſt, &c. the anſwer or nett is found by multiplication and 
fubtraction, as in the following examples. | 


Queſt. 1. What is the nett weight of 40 hhds of tobacco, 
weighing groſs 210 cwt, 3-qrs, tare 70 Ib. per hhd! E 


Ib. qrs. Ib. hhds. 210 3 groſs. 
1 70=2 14X40= 25 tare to be deducted. 


18, 5 3 nett weight. 
4 | 
Queſt. 2. What is the nett weight of 4 hhds tobacco, 
weighing groſs 16 cwt, 8 lb. tare 85 Ib. per hhd? 


| . bb. 
lb. * 8 groſs. 
85X4= 34 tare to be deducted. 


13 4 nett. 


Caſe 2. When the allowance is at ſo much per cwt, the 
beſt way of finding the tare, is in general by aliquot parts; 
though ſometimes the nett may readily be found by making 112 
Ib. the firſt term in a direct proportion, the difference berwixt 
the given tare and 112 the ſecond, the given groſs the third; 
the fourth proportional will be the nett, without any ſubtrac- 
tion, 


* BL E of My PARTS. 


. half co. gr. 9s. cot. 
. 8=4 : 727 2 
14 8 1 7 1 43 f. 
"= Sf 
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Oueſt. 1. What is the nett weight of 2 56 cwt, 2 ars, 19 lb. 
tare 14 lb. per c wt; „ 


lb. 256.669 groſs. 
14 =. 32: .083 tare to be deducted. 


224.580 nett 224 cwt, 2 ars, 9 w. ils, 


| , Or thus, 
W 
112 112—14 2 256.60 a 224 5 as before.” | 


Duet. 2. What is the nett of 410 cut, 2 Ars, 12 Ib. at 


20 lb. * cwt? 
410 2 12 gross. 
tb. — — 
1 


6 58 2 174 


20 73 1 8 tare to be deducted. 
337 1 4 nett. 
„ BV., out groſs cwt nett. 
or 112 112—20 410 2 12337 I 4 
Queſt. 3. What is tne nett weight of 384 cwt, 3 qrs, 2415. 
tare 17 per cwt? | | : 


cit t. grs. lb. 
384 3 24 
b. i 
14=7= 48 © 132 
12 40 f 6:3 14 j added. 
=> of 5 of 5 = 30: 21 | 
3 58 1 20% tare to be dducted. 


326 2 35 nett. 


Note, In caſes of this kind the moſt minute exactneſs is not 
required; tor merchants, inſtead of ſubdividing the bs tor the 
tare, take the neareſt quarter cf a lb. as in the laſt example, 
for ſufficient exactneſs. | 


Qusſt. 4. At 10 Ib. po cat tale, what is "© nett of 
412 ewt, 2 ars, 42 19. grols * | | ; 
2 
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cot. gqrs. Ib. 
2) 410 2 12 groſs 


205 1 6 reduced to double cwts, of which 


36 2 18 tare to be deducted. 


373 3 22 nett. 


Caſe 3. When tare and trett are both to be allowed, find 
and divide the tare as in the laſt caſe, the remainder will be 


the ſuttle, 2 of which is always the trett ; and when that is 
taken from the ſuttle, the remainder is the nett weight. 


Dueft. 1. What is the nett of 375 cw] 1 qr, 's Ib. tare 13 
Ib. ger cwt, trett 4 per 104 ? 


2) 375 1 15 groß 
187 2 214 reduced to W of which, 


= 2 3 8 
4=x of * 13 1 18 e add, 


1=x of z f= 3111 


43 2 8 tare to be deducted. 


26) 33l 37 ne. 
ET = 


.U——y—äj6 en Wore ts DCIS I AO — 


319 o 6 nett. 


De F 2. In 732 cwt, 1 qr, 21 Ib. groſs packed i in 57 1 
tare 19 lb. per butt, and trett 4 per 104 lb. how nay cwt 
actt ? 


Butts lb. 732-4375 groſs. 8 | 
57 * 19= 9.67 tare to be deducted. 
25 722. 7675 ſurtle, 
27. Tye” trett to 1 deducted. 


„ 694. 55555 694 owt, 3qrs, 24 Ib. nett. 
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The operations in this rule are ſo extremely eaſy, thak more 


examples would be unneceſſary. 


Variety 2. COMPUTATION. . 


S TOMs, BOUNTIES, rc. 


| CUſtoms, are certain duties or tolls, 1 by the ſovereign, 
or 


legiſlative power of the nation, on certain imports 

and exports, for the maintenance and ſupport of government, 
receivable at the cuſtomhouſe, and regulated by tariffs, or 
books of rates; the principal whereof may be reckoned ton- 

| mages poundage, old ſubſidy, new ſubſidy, 2, 2 ſubſidy, &c. 


unties are certain premiums allowed for the exportation 


of certain Britiſh manufactures. 


Drawbacks are certain duties, either of the cuſtoms, or of 


the exciſe, for Britiſh manufactures that have paid duty to 
the exciſe, or certain foreign merchandiſes, that have paid 
duty at importation, 


In ſo ſmall a ſpace as can be allotted here for the article of 


cuſtoms, it is not to be ſuppoſed, that I can exhibit a book 
of rates, or inſtance the ſeveral acts of parliament, by whick 
the ſeveral rates have been impoſed, renewed, or confirmed. 
To be well acquainted with theſe, we muſt have recourſe to 
the acts themſelves, and in place thereof to Crouch or Saxby. 


My buſineſs ſhall be to ſhow the method of computation, and 


the uſe to be made of a book of rates. 


EX RS 


1. Suppoſe it was required to compute the duty on 
1200 Ib. of Britiſh plantation tobacco from the book of rates 


by Saxby. 

Under the letter T, in the table (page 244. ), and oppoſite 
to Tobacco of St Chriſtopher” s, Barbadoes, or any of the 
Caribbee iſlands, Virginia, &c, we find it rated at 1 s. 8 4. 
per Ib. and upon this rate the computation of the duties is 
made. The marginal or referring letters to this ſpecies are 


B a, M b, which by the explanatory table (page 74.) we 


And point to the N“ 1. III. 2. 3. 5. 8. Hence the compu- 
zation will ſtand a toilows. 1 


Rate 


Far. u. re BovnT1Es, Sc. 183 


Rate of 1200 Ib. atrs. 8 d. = I. 100 


per cent. = rb; or v, ol the rate= 5 © gros old ſubfdy 
fc? at 25 per cent. to be deducted, 1 2 if paid down. 


Ns 1. page 10. 315 n to be paid. 
HI. page 15. rate and difet as before, 3 1 : nett addit. duty, 
2. page 20. rate and diſc* as before, 3 15 nett new ſubſidy. 
3. page 22.4 rate and diſct as before, 1 5 nett ſubſidy. 
5. page 23. rate and diſct as before, 3 15 nett tubſidy. 
8. page 29. rate 15 * cent. diſct 25 11 5 nett impoſt. 


Total duty, 27 10 to be paid down. 


ILLUSTRATION 


The groſs old ſubſidy i is found by taking 2 of the rate, the 
diſcount by taking z of that; additional duty and new ſubſi- 
dy are the ſame with the old ſubſidy, and 3 + ſubſidy is made 

out by taking 4 of any of the above; ſubſidy is the ſame 
with any of the three firſt mentioned articles, and impoſt is 
effected by multiplying ſubſidy by 3. There was another 
ſubſidy added anno 1759, which is not mentioned in any edition 
of Crouch or Saxby that I have ſeen, and is the fame with 
nett 1 ; therefore to the laſt found duty L. 27 - 10 - 


add ſub. 1759 3213 


Total ny. 3 


When the old ſubſidy is only paid ready money, * the o- 
cher branches bonded, ne computation will be as follows. 


Ib. tobe go000 
Rate at 1 8. 8 d. | gy 4166 13 4 
is for 5 ber „ 208 68 


25 per cent. for x of the groſs, 52 1 8 


| 156 5 O nett old ſubſidy. 
rs of the grofs 20 16 8 | 
177 1 8 additional duty, 
177 1 8 new lublidy. 


Carried forward 354 3 4 
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Brought forward 254 2.4 5 
| Ne 59 0 62 x ſubſidy, 
8 33 
177 1 8 ſubſidy 1742 
177 1 8 ſubſidy 1750 | 


1298 12 2 4 duties bonded. 
156 5 o paid on importation. 


1 


5 | 1454 17 23 total duties. 
The duties on tobacco, or any other goods imported, may 
very readily be calculated by analogy thus; for 5000 lb. of to- 
Dbacco | 1 . | 
5 Us. duties ſecured ES Oh 
Soo: T. 1298 12 24 :: 5000 
Cancel 3 ciphers on each fide, and abridge the remaining | 


figures by 5, and it will be, 


10) 1298 12 21 


129 17 243 ſecured. 


| ; | and 10) 156 5 


15 12 6 paid down. 


405 9 Sas total duties. 


Or by having the dutics on 1 lb. ready computed in a poc- 
ket-book, the duties on any number of lbs may be readily 
found by practice. | T 

Suppoſing the whole duties paid down. 

Rate of 1 Ib. 0 

6 per cent. of that 


I 4: 
Diſcount FF 2 175. 

o IJ. 4 - Decimally III. 75 
III. 4 5 
33 . 

a 1 

2 1 

8 22 Sub. 1759 = - 75 

Sub. 1759 - - 4 7 | 

Sly 6.25 

a 


Hence 


5 
Var. II. Cusrous, Bou TES, Sc. 18; 


Hence to compute the duties paid down on 1200 Ib. 
60) 1200 - 


| —_—— 
U 


20 for 44. 
10 for 2 d. 
1 8 for 4. 


— —— 


31 ö total as above. 


Calculations « of this kind may be checked as in the Follow 
ing 5 
- E X A 0 © 4 E. 


7”, 


436 hhds of tobacco, per the Argyle, Alexander Moriſon 
| maſter, from Virginia, nenen 283. 400 lb. onen of the 
Britiſh plantation. 
” 
20) 283.400 lb. at 6: and 4 of 28 


* 14. 170. 

2) 4723 6- 8 
20) 2361 13 4 
3) 118 1 8 


39 7 24 


7242 8 102 
1007 14 2 


* : — 


38246 3 o 
Nett old ſub. L. 885 12 6 paid down. 


Addit. duty, | 1003 14 2 
New ſubſidy, 1003 14 2 
+ ſub. 334 11 44 
| Impedd on tobacco, 3011 2 6 
Subſidy 1747 1003 14 2 
Ditto 1759. — 1003 14 2 


je” 1 


7360 10 64 ſecured, 


9246 3 04 total duties. 


Brown and Muſcovado ſugars of the Britiſh plantations are 
vl. | Am 2 . 
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* W S — 
. mars gy 3, ee th EL — * 9 
rr — a bn - 7 
- 4 — — and — 
— . 


— 
> mag — — 


— oma”. PEROT — 
. — A - 
S 


” E — _ — = — : p = HE ny rh, Da, 7 Nee 
t WES wile: ee — 2 2 - 


as. . Prone os 56; ne 
* 


& — LR 
* ES ING WEI ot SARS 
1 5 n _—— 


| 
r EGG > n= gr 7 6 , * 
— — —— — — — ——— ——— 
cr 


* 8 8 HAIR was * e EIN CIIIINT HI PIENFELTP — — — I 
be - — . * — — n > 5 Ie 2 
* * ä 4 — n ͤ . ²˙ HO» ES, — — —— 
* + 3 r 8 re Rr 
We 8 Ihe LS; es eas — a — 
* y 0 r n E 
| n oy — . 5 , 
— I 7 
2 


drones 4 — 5 — 


2 


1866 WVarieTiEs in PROPORTIOVN. Part IV. 


rated at L. 1, 10s. per cut, the 5 ber cent. of which is the ſub- 


ſidy groſs, the 5 per cent. of which groſs is the old ſubſidy 
nett: the new ſubſidy is the ſame, + ſubſidy is 4 of the new 


ſubſidy, and ſubſidies 174F and 1759 the ſame with the groſs, 
Hence, the duties on 200 cwr Muſcovado ſugar of the Bri- 


tiſh plantation, will be computed as under. 


t. | 
200 at L. I- 105. 5 5 
100 | Proof. | 
| — ; 4) 200 cwt. at 6 s. 372d. 
Rate 00 7 — =, 
5g —— on 
Sub. groſs, 15 8 4) 10 
— 81 | 4) 210 
— | 5 
N. ſ. e = 26 
. - 8 | — | 
1. 4 15 | | 63 5 © as before, 
d. 1745 15 © . Y 
179 157 0: Hence 63 5 s. d. 
Total duties 63 5 200 


Computation of the duties on 4 puncheons, containing 
400 gallons rum from Jamaica, of the Britiſh plantation. 


3 8 | . 
1ſt, 400 gallons rated at 1 5, 8 d. per gallon, 33 6 8 


5 per cent. of the rate, 1 
5 per cent. diſcount, 55 
Old ſubſidy nett, | a8 
Subſidies o ſpirits, 4 15 0 
 Coinage ditto, = 
Subſidy 1747 = the groſs 1 13 4 


„ nn 
Cuſtoms, 8 0 I down, 


To 


. Groſs ſubſidies at 3 d. L. 5 00 
"oo diſcount at 5 per cent, 2 5 0 
Subſidies on ſpirits, 4 15 © 
Coinage on 1 ditto, * 4 


Total duties, - L. 101 6 9 as before. 
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To the . formerly found, Z. 8 3 
Add the exciſe at 49. 8 d. per gallon, 93 6 8 bonded. 


al the total duties il be I. 101 6 9 


For a proof, the duties on 400 gallons may be computed as 
under. 


Sub. 1747 =x of the groſs, I 13 4 


V 8 on 
Exciſe at 45s. 8 d. per gallon, 93 68 


| 
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Hence the duties on rum per gallon will be 


10169 
I . o 5 O 2 
400 


3 


ee 


But the rates of rum vary according to the proof. 


— — * 
r 


Bounties are calculated with the greateſt eaſe by practice. 
For inſtance, Suppoſe it was required to calculate the boun- 
ty on 5000 yards of ſail- cloth exported, at 2 d. per yard. 


1240) 3 


41 134 Anſwer. 


400 "FA of ſalmon, at 4 5. 6 d. per Jeon be 
5)-400 


1 — 


$) 80. | 
10 5 


L. go Anſwer. 


Azs:-- 8 1 
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Cified in the book of rates. 


* 
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7650 yards of Fife linen, at 9 d. per yard, bounty 17 4 
2) 7650 
$[o) 38215 | 


47 16 TJ Anſwer . 


Drawbacks are computed as the duties, in ſome goods the 
whole being allowed, and in others only a part, which is ſpe- 


Variety III. RU LE or M IX TURES. 


IN groceries they ſometimes mix ſeveral ſorts of their wares 


* together, for the convenience of ſale; and to proportion the 
price of the mixture to the ſeveral prices of the timples, or 
to find the quantity of each ingredient, which will proportion 


the mixture to a certain price, will admit of the following 


caſes. | 


Caſe 1. When the quantity of each ingredient is the ſame, 
the ſeveral rates per Ib. oz. cwt, Ec. added together, and their 


ſum divided by the number of quantities, will give the rate 


of the mixture, 


Example. A grocer would mix ſugar at 505. per cwt, at 


60 5s. per cwt, and at 70 5. per cwt; what is 1 cwt of the mix- 


ture worth ? 


50 
60 


70 


3) 180 


60's. Anſwer. 


Cafe 2. When the quantities as well as the prices are dif- 
_ ferent, find the ſeveral values according to their different rates 
and quantities, and divide the ſum of their values by the ſum 


of the quantities; the quotient gives the anſwer. 


Exam. 1. A grocer bought 275 lb. of almonds at 55 4. per 
Ib. and 295 Ib. of raiſins at 34 d. per Ib. which he mixed to- 


gether; what is 1 lb. of the mixture worth ? 


9 


275 lb. 


Ja 
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275 lb. of almonds 295 Ib. of raiſins at 32 d. 
38 Me : | 


5 8) 1375 at 5 dl. 4) 885 at 3 d. 
1711 at 3 221% at 4 d. 


Almonds 15467 at 55 d. 
Raiſins 1106 


2757295 570) 26 26538 (44 4. nearly 
228 O 


* 
„ 


72 
8 


11064 at 31 4. 


. —— 


2685 
2850 


165 too much. 


Exam. 2. If 278 gallons of rum at 115. 6d. per gallon 


were mixed with 174 gallons at 9s. 3 d. per gallo what 
would a gallon of the mixture be worth; by n — 


21 e 
8 Eh, 92 


——— — 


3058 

139 

3197 
16094 

27 71. 452) 4806% (1059. 74 f. 
452 
286 
12 


3438 
3164 


1566 
433 


1600. 


Exam. 
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Exam. 3. A grocer hath 75 lb. of confections, which he 
can ſell at 15. 64. 96 Ib. of another kind, which he can ſel] 
at 15. 4 d. and 68 lb. of another kind, which he can ſell at 
15. 3 d.; what is 1 lb. of the mixture worth? 


75 BB. at 15. 75 © 
n e 
| 4. 4 37 
75 Ib. at 15. 624. = ——— 117 2% 
5 96 55. at 1 5. = 96 
at 4 d. 32 
7 „ AMIGSE © 
63. at 15. 44 4, = —— 132 
? 68 1b. at 42 80 68 
| at 34. = 17 
68 B. at Is. 34.= — 85 
—_ -- :- ) 334-24 (1-44 Anſwer, 
| Dn 239 fy 


95 RN 


— — — — ER 


| (28) 


Exam. 4. A goldſmith or refiner hath 12 oz. of gold at 
4 1. peroz. 8 oz. at 4. 5 5. per oz. 30%. at 4 l. 65. 84. per oz. 
and 9 Oz. at 4/. 135. 4 d. per oz.; if theſe were all melted Sts 

don together, what would an ounce of the compoſition be 
worth! I | 


I 2X4 
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124 0 0 L. 48 ; 
8X4 50 = 34 
3X4 68 = 13 
_ 9X4 13 4 = 42 
„F 
I 5 
. L. 45 7 Hir. 
Caſe 3. To increaſe or diminiſh a compound proportional 
ly, by knowing the ſeveral quantities of the ſimples in the 
compoſition, To. EY - 71% 1 
| RULE 


As the ſum of the particular quantities of the compound gi- 
ven is to the whole quantity propoſed to be increaſed or dimi- 
niſhed, ſo is each particular quantity in the given compound, 
to the due proportion required of that ſpecie, fineneſs, Sc. 

Example. Let the compound in the laſt queſtion be in- 
creaſed to 48 oz. how much muſt be taken of each ſimple in- 
gredient ? | | | 


32: 48 :: 12 18 at L. 4 0 

32 - 48-:: $-12 Mm ²— © 

4 43 :: 1 © 4 C8 

32+ 48 5: 9 134 at 4 13 4 | 
48 L : 5 


Caſe 4. Having the ſimples of any compound given, to find 
how much of any ſimple ingredient is in any part of that com- 


poſition. 

e | RU ; "= 
As the total of the compoſition is to the quantity of any 

fimple in that compoſition, ſo is the total quantity propoſed 

to be proportionally compounded, to the quantity of each 

ſimple to be in that propoſed quantity. | 


Example. Tt is required to find out how much of each in- 
gredient is in a pound weight of gold, or 12 ounces, at the 
prices mentioned in the laſt example, when there are 32 
Ounces in the compoſition ? Ts | 


32... t2or 87 3 12+ 4 “ 
| 8 33;ͥ % ( 
8 3 :êĩè % 4 9 
3 :: 9 n 4434 

12 


Caſe 
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Ca ſe 5. The total of the compound of two ſimples, with 


the total value of that compoſition, and the value of an unit 
of each ſimple being given, to find the quantity of each 
imple ingredient in the compoſition. ET 


N UL E. 

Multiply the total quantity of the compoſition by the leſſer 
price of the unit, deduct the product from the total value of 
the compoſition, and divide the remainder by the difference 
in value of an unit of the two ſimples given, and the quotient 
is the quantity of the higher priced ſimple, whoſe complement 
to the total of the compound gives the other quantity.” 


Example. Suppoſe there are 20 ounces of gold melted into 
one mals, conſiſting of gold at 4 J. per oz. and gold at L. 4, 
5 5. per oz. the value of the whole being 82 J.; it is required 
to find how much of 'each was taken to make the compoſi- 


- 


tion ?- 3 
| 2. . 
20 L. 82 . 
42 1 0z. of the leſſer price. 


86 
8 


Diff. of a unit 55. . 25) 2 the difference. 3 
N „ 8 0%. of the higher price = I 

20 the whole compolition = 8 
Diff. 12 oz. of the lower price =-48 ) 


DEMONSTRATION. 


Let T repreſent the total quantity of the mixture here, 
20 Oz. of gold, and let V repreſent the total value of the ſaid 
mixture 82 J.; let P44 5s. the price of an unit of the 
deareſt ſimple, and p= the price of an unit of the cheapeſt 
ſimple; a= the quantity of the firſt, e= the quantity of the 
ſecond. Then a+z=T per queſtion, and r -a; by mul- 
tiplying each quantity by the reſpeCtive price of an unit, it 
will be aP= the value of the deareſt part of the compoſition. , 
and | p—afp= the value of the cheapeſt part; and conſequent- 
ly the ſum of both 6P+Tp—ap=V the total value: and by 
n | ſubtracting - 


F p 
as. ws As — 22 PIES? PE FLIP > 4 


mm A an, hg oo 
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* 


ſubtracting Tp, it will be aP—ap=V—Tp ; and dividing both 


ſides by the coefficients of a, we find . Q. E. D. 


P—p 
Caſe 6. The particular rates of the ſeveral ſimples to be 
mixcd, and the rate of the mixtures given, to find how much 
of cach ingredient mult be taken to Tompole the mixture. 
7 ORs * 
Write down the different rates, the higheſt uppermoſt, the 


next higher below that, and the reſt in the ſame order; couple 
the various rates thus ranked, one with another, in ſuch a 
manner, as the one may be greater and the other leſs than the 


mean rate; then take the difference betwixt each of the 


rates and the mean, and write it down over- againſt that with 


which it was linked; laſtly, ſum up all the differences, and 
their total will be the ſum of the mixtures, at the given rate, 
and the ſeveral differences will aſcertain the quantity of each 


ingredient to be taken in compounding the mixture, accord- 


ing to the method in which the ingredients are alligated. 


Example. A vintner hath rum which he values as follows: 
Some at 185. ſome at 16s. ſome at 145. and ſome at 13 s. 
per gallon ; but as the higheſt priced was ſeldom called tor, 
and the loweſt complained of, he propoſes to make a mixture 
out of the whole, which will ſtand him 15 s. per gallon, how 


many gallons of each muſthhe take to anſwer his purpoſe ? 


F 18 - - 1 
6N\--1I 16 8 

15 "Pp T 1 

En 1 

7 . 7 


By either of theſe methods he will obtain his purpoſe. 


For 2 gall. at 18 5. = 365. and 1 gall, at 18s, 18 
„ i 2 1 au 
me, IE 3 d = 48 
3 437 = "0 - * at 13+ 22 

7 at 15 = 105 7 at 15 = 105 


The truth of this manner of operation may be accounted 

for thus : | „„ „ 

Suppoſe a mixture only of two ſimples, the price of the 
e. . BD 7 Z . one 


4 
f 
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one at 4 d. and the price of the other at 8 4. which when 


mixed may be fold at 6d. according to our rule we will have 


6 8 ) 2 viz. 8—b=2 at 8d. 
14/2 06-422 at 4d. 
Hence there is gained juſt as much by ſelling the lower 
priced ſimple at 64. as there is loſt in felling the other at 6 d.; 


for by ſelling at 6 4. what was valued at 4 d. there is juſt 2 4. 


gained, and by ſelling at the ſame price what was valued at 
8 4. there is juſt 24. loſt. And what is true in this, will like- 
wiſe be true in every caſe of this kind, whatever be the num- 


ber of fimples, and with however many others any one is 


linked : tor as it is always a greater with a lefler, there is a 


balance of gain and loſs upon the quantities taken from every 
linking of two ſimples, and therefore there muſt be a balance 
on the whole. „ 5 

The quantities found by this caſe may be multiplied for 


greater quantities, or divided for leſſer, by the ſame number 


at pleaſure; and therefore, if the anſwer found is either leſs or 
more than ſuits the purpoſe, it may be increaſed or diminiſh- 


ed in proportion to the ſtock of the ingredients on hand for 


making the mixture. 


Caſe 7. When the mean price, the particular prices of all 
the kinds to be mixed, and the quantity of one kind, are given, 
to find the quantities of the other ingredients. | 

| R bo 
Firſt, find what quantities would ſolve the queſtion, if no 
particular quantity had been given, by the Jaſt caſe ; and ſince 
any other numbers in the ſame proportion will .anſwer the 
queſtion, it will be, as the difference belonging to that price, 
whoſe quantity is given, is to the given quantity, ſo is each of 
the other differences to its reſpective quantity ſought. 

Example. Suppoſe a grocer with 10 Ib. of ſugar at 10 4. 
would mix other forts at 4 d. 5 d. and 8 d. per Ib. and ſel] the 
compoſition at 7 d. per Ib. what quantity muſt he take of each 
A „„ HE | 


n_ as 3 1057 3 10 at 4= 40 

4) - - 3 as 3: 10: 1. 34 at 5= 167 

71513 1 Then , 3: 10: 2: at 8= 534 
87 2 


10 at 10 100 
30 at 7 2210 Pence. 
: > Caſe 
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Caſe 8. When the mean price with the particular prices of 4 
each ſimple, and the quantity of the whole mixture, are gi- 1 
ven, to find the particular quantity of each ſimple of the = 


mixture. 5 | 
1 


Firſt find what quantities would ſolve the queſtion, if the 
quantity of the whole mixture was not limited; then it will 
be, as the ſum of all the differences is to the whole quantity 
given, ſo is each particular difference to its particular quantity 
ſought. We 5 


Example. How many buſhels of rye at 3 5, 6 d. barley at | 
25. 4d. wheat at 45. 3d. and oats at 15. 4 d. per buſhel, 
muſt be taken to compound a mixture of 98 buſhels at 2 s. 


b d. per buſhel ? 


Becauſe 49 = y 


5 14 a8 1+ 3 % 8 re 
21 as. T 2 2+ 4 

--- 2. „ 2 2 ».-4 was 
- I2 2S 1 - 2 12 - 24 Oats. - 

49 


Each of the laſt ſeven caſes is iluftrated with but one ex- 
ample, not only becauſe the operations are extremely eaſy, 


but likewiſe very ſeldom occur, 


Variety IV. Warehouſe and Shop Computations of 
. Loſs and Gain. | 55 


I buying and ſelling, it is not only neceſſary for a merchant 
to be a perfect judge of the quality of goods, and to be well 
acquainted with the propereſt markets for making the beſt 
purchaſes and quickeſt ſales, but he muſt likewiſe be able, by 
comparing both together, on the different articles in which he 
deals, to make a true eſtimate of his trade, thereby to judge 
wich certainty, in what articles he ought to launch out, and 
in what to retrench, as he finds them more or leis to his ac- 
count. To effectuate this, it was found neceſſary to have 
ſome common ſtandard, by which the gain or loſs made, or 
propoſed to be made upon any commodity, or article in trade, 
ſhould. be tried and expreſſed ; and this, by univerſal conſ-nt, 

- ſeems to have been fixed to the centum or hundred; fo that, 
e , WY RO when 


7 
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when we ſay the gain is at 10 per cent. it is to be underſtood, 


that when 100 J. 100 guineas, 100 crowns, 100 ſhillings, 


Sc. have been laid out in purchaſing gouds, 110 J. 110 
guineas, 110 crowns, 1 10 ſhillings, &c. have been recover- 
ed by the ſales; and, in the ſame manner, if 100 J. Sc. 
were laid out on the purchaſe of goods, and but go J. recei- 
ved back, we would ſay that 10 per cent. was loſt by ſuch 


goods. | - 
This variety will admit of four caſes. 


Caſe 1. When the buying and ſelling prices are known, 
and the rate per cent. gain or loſs required. . ; 


| 1 | 
As the buying price is to the difference betwixt the buying - 
and the ſelling price, fo is 100 to the gain or loſs per cent. 


Exam. 1. Bought cloth at 15s. 6.4, and fold it again for 
18 5. what did I gain per cent.? EO 


64d. 64.6d.6d. 6d. 

31 : 36—31=5 :: 100 : 165 per cent, 

For 31) 500 | EE 
1657 Anfuver. 


Hence had 100 ſixpences been laid out on cloth at 155. 6 d. 
which was ſold again for 185. there would have been gained 
164+ ſixpences; if 100 ſhillings, the gain would have been 
1657 ſhillings; and if 100 pounds, the gain would have 
been 1647 pounds, &c.; for the proportion would {till have 
been the ſame, as will be evident from the laſt example per- 
formed the common way, EEG 

15-6 ' 2-6 L. 100 


n r 
186d. 30 d. 24000 ” 
; 1 30 | - 3 


12 
186) 720000 (3870 
1 5 
— 240) 3212 6 
1620 — ; 
1488 16-264 16757 
1320 . 
1302 
+ 00 : 


Exam. 


%F % & att 


2. 


term; and becauic $=100 
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Exam. 2. 8 cloth for 10 6. and ſold 7 agrin for ö = 
what did I loſe per cent.? = 5 


: 10) 100 


10 per cent. ; * 10: 1:: 100+ 10. 


| Exam: 3. Bought 5 puncheons of rum for 2451. 195. 6d. 
and fold them M th for 295 T 195. 64. what did I 
gain rn . 


Firſt, 295.075 the ſelling price. 


„ ; 2454975 * buying pri. | / 
5) 245-975 * 280: 55 1 30Sox 
5) 49-195 2323 : 
- 9 839 -- =) 200. O00. (20373 5 per cent. 
en 
„ $4830 c52 en 


Tbe ſhillings * pence are ee to decimals mentally 


and therefore the operation left out. 


Exam. 4. Bought a puncheon of rum for 66 J. 13 s. PE 2 
it run 150 gallons, which I retailed at 12 5. 64 per gallon; 
whether did I gain or loſe, how much, and at what per 
cent.? 


2) 150 gallons. 


e 4) 75 o at 105. 
18 15 at 25. 04. 


93 15 o ſelling price. 
66 13 4 buying price.” | 


a T7190 


2) 81 5% 


40 12 6 per cent. 


Becauſe 66 1 135. 4 d. 4 4 + of 1001. 2 is made the firſt 
3 is made the laſt term; fo by 
the anſwer mT. is gained 271. 15. 8 d. which is 407 per 


Ca 


. Sent. 
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* Cafe 2. When the by br price, and the propoſed rate per | 
cent. profit are given, to find the advanced price. 


RULE. 


100 in this caſe will be the firſt term, the rate added te 
100 the ſecond, and the 20,06 price the third, the 4th pro- 
portional to which is the advanced price required. 


Exam. 1. Bought cloth at 15 - Fer yard, how may I charge 
it per yard, to gun: 25 ” cent.? 5 
f, . 
| 108 et za 25 . 18-9 
| Fe or abridging the terms, 3 


20) 375 


: 1 16 Anſiuer. 


Exam. 2. Bought 400 ſpyndles of yarn for L. 41, carriage we 


other charges came to 17 5.3 how: may : retail i. her r ſpyndle, to 
clear 30 per cent. 3 


* . d. 

400 5 13 41.85 2-74 
4 # 
4) -54405 


1 3601 224. 85 d. per ſpyndle. 


When a cipher is cancelled in the product of 400X100 the 
firſt term, and one cancelled likewiſe in the 2d term 130 to 
balance it, the queſtion will be properly ſtated as above ; and 
if from the product of the 2d and 3d terms, 5 places be con- 
ſidered as decimals, for the 2 jn the 3d term, and the 3-ci- 


phers in the diviſor, the product will be a . and the 
diviſor 4. 


Exarr. 3. Bought 80 puncheons of rum, containing 7548 gal- 
lons, at 10 5. 6 d. per gallon, lighterage, porterage, and other 
charges came to L. 25 7 5.; there was of leakage 25 pu 


Jons ; ; how may I ſell the remainder per n, to clear 124 
per cent. upon the whole * | 


7548 
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7548 oal. TD Firſt, 7548 
25 leak. N | WE 
— 3774 at 109 
7523 rem. 1388.7 at 6 4. 
anne; 25.35 of charges. 
752300 f 112.5 3988.05 firſt coſt : 115.114. 
| | For 3988.05 
| PLES | 5 
5 | "MY 
|  446549.6 
| 1 . 
7523) 4485 431250.59622= 115. II d. 
37015 „ 
72.393 
| 67707 
46861 
45138 
17232 
15046 
21865 
15046 
0 _ (6819) | 3 
1 Exam. 4. Bought 17 cwt, 3 qrs of ſugar, at 60 6. and 
E 14 cwt, 2 qrs, and 14 lb. at 70 s. which I mixed together, 
and propoſe to ſell at 30 per cent. »dvance; how may I value 
a | I ewt of the mixture to effectuate my purpoſe ? 
I 
'« oy 
I- 
3 
Firſt, 
1.8 


k 
. 
: 
: 
' 
: 
: 
* 


—ů— — 1 6 — B 
. ——— — — 
r . ALI — 


— 
— —— — 
2 =_ — ty 


- 
— _—  — — — — - 5 
* — — — — — 
— 2 — 
— he ore 5 
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. | 
Firſt, 17.75 X3 = 53-25 : mY 
I4.025X3z= 51.1875 E 
— — — 
du 32.375 104.4375 prime coſt. 
1.88 13 


peg 1357-6875 (4-1936= L. 4, 35. 104 d. 
129500 1 


—— nes Herne ard EY. 


62687 
32375 


1 


303125 
291375 


I17500 | 
97125 


— — 


203750 


Caſe 3 If the rate proportional to another upon a new 
advanced price is required. 


R U LE. 
The loweſt advanced price will be the firſt term, the rate 


added to 100 will be the 2d, the, higheſt advanced price the 
3d, and the 4th proportional will be the nne price m_— | 


red, after 100 is deduced from it. 


Exam. 1. Sold tobacco at 7 d. per 1b. upon which I had 10 
per cent. markets roſe to 8 4. ; what did that name wing 


per cent.? | 
7 d.: 110 :: 8: 1254 
110 


7) 880 


1257 
100 


25% Per cent. Anſeer. 


Kxam, 


* 1 
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Exam. 2. Sold cloth at 18 s. upon which I had 1 5 per 
cent.; how much per cent. had my neighbour, who ſold his cloth 
of the {ame coſt, at 195. 6 4.“ Anſwers 2 244 per cent. 


Caſe 4. If the prime coſt is required, 100 added to the 


rate per cent. will be the firſt term, 100 the ſecond, the ad- 


vanced price the third, and the _—_ ha the prime 
coſt required. 


Exam. 1. Sold a pipe of wine for L. 43, 1 5 8. by which I 


had 20 per cent. what was the prime colt * ? 


TT LL as 
120 100 : 43-75 369 2 
Abridged 6: 5 . 43.75 
: 5 


6) 218.75 
36. 4583 = L. 36.9 2 


Fins 2. Sold 50 pieces Scotch lawns, 10 yards each for 


135 5 by which 1 had 15 per « cent. what did it coſt me * 
yard! 
| OT 100 135 * 47. By 4. 


| Abridged TN. 1 


VVö OBSER- 
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tio. 

In ſelling on credit, merchants generally propoſe a certain 

profit, which they calculate upon the prime coſt of the goods, 

added to the real and imaginary charges. — The real charges 


on goods are freight, inſurance, lighterage, porterage, ware- | 
room rent, &c. and the imaginary charges are riſk of bad 


_ debts, dilatory payments, ſhort inſurance, poſſibſe accidents 
in the carriage, riſk of having them long on hand, Sc.; and 
-where this calculation is made according to the profit they 


propoſe, the goods are marked on the cover with , ſomething 
characteriſtical of the price, which is known only to thoſe 


concerned in the ſhop or ware-room. After all, merchants 


are frequently obliged to conform themſelves to the market, 
ſelling under the rate they propoſed, when there are few bid- 


ders, and as demands rife, taking the beſt price may can get. 


Variety V. COMPUTATIONS IN BARTER. 


Arter is the commutation of one commodity for anoiher, 
and teacheth ſo to proportion the quantities to be ex- 
changed. according to the conditions of the barter, that nei- 


| ther party may ſuliain loſs. Queſtions of this kind may be 


quickly reſolved by one ſingle operation, by-the following 


kW LE. | | 
Let the rate of the aſſigned quantity per vard, Ib. cwt, ce. 


be put for the firſt term, the given or aligned quantity for the 


ſecond term, and the rate of the quantity required for the 
third terin, in a reciprocal proportion, then will the fourth 
proportional be the anſwer. 


Exam. 1. How many yards of ſhalloon may J have in har- 
ter for 80 yards of broad cloth, rating the broad clota a at 15 5, 
©4. and the ſhalloon at 2 s. f 

6 d. 1 64. yds, 


IT +. d 8 
31 

4) 2480 
620 yds. 


Or $£=20X31=620 yards of ſnailoon, as before. 
| Exam. 


EE 
* 


„ ͤ »i.Ä ⁵˙— WT. ce PL 


* * 


Q 


, 
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| Exam. 2. How many-yards of Iriſh linen at 2 s. 3d. may 


have in barter for 80 pieces holland of 20 yards each at 35. 
6 d. per yard? | | | 5 
threepences threepen. 
114 . 80X20 :: 9: 24885 
„ | 
5 


1600 
14 


9) 22400 


24882 


| Exam. 3. How many pieces of Indian chints may I have 


in barter for 86 pieces of broad cloth, rating the former at 


L. 25, 105. and the latter at L. 15, 15 8. 


15 1. Pn, He 
21 90 34+ $397 
For ˖ͤ% © 
: 21 
172 
34) 1806 (53 
WE -.. 


34 = 
Exam. 4. How many lb. of almonds may I have in barter 
for 379 lb. of raifins, reckoning the almonds at 744. and the 


F | 
e. | 34 4. l „ 
N 189 * 15. of almonds. 


e 2 | 1 Zx am. 


äↄL2—ä—ä — 


n n n FP 


- 
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Exam. 5. How many Bibles at 2 s. Salmon's gazetteers at 
4 5. and fpelling- books at 1 5. of each an equal number, 
may J have in barter for 525 dictionaries at 6 s. each? 
5. Books. | 
6: 525 * 2+4+1=7 * 450 
For 1] 88S 
75 7 to be cel. 


450 of each. 


which amounts to the ſame as ine by 6, and dividing 
by 7. 

There is a ſecond ſpecies of boots 8 notice of by moſt 
autnors, wherei mit is thought neceſſary, when one of the 
parties make a diſtinction betwixt a bartering and ready mo- 
ney price, to proportion the price of the other party's goods 
to the ſame advance with the former; but as this only multi- 
plies figuring to no purp-ſe, fince the ſame anſwer can be 


found as above, it was Judged proper to take no further no- 
tice of it here. 


Varery VI. COMPUTATIONS in Puten, 


WW Hen two or more merchants ; join together to carry on 


any branch of buſineſs, they are ſaid to be in partner- 
ſhip or company; and if their ſtocks are al} equal, the gain, 
loſs, or proceeds that each partner muſt ſuſtain, or draw from 
the concern, is found by dividing either y the number ef 
partners; when their different ſhares of the capital have one 
common denominator, their reſpective ſhares of ga n, loſs, or 
proceeds, are found by multiplying the gain, loſs, or proceeds 
by their reſpective numerators, and dividing the product by 
the common den»minat'r. When each partner puts in a 
certain fum as beſt ſuits his inclination or abilities, his ſhare 
of gain, loſs, or proceeds muſt be proportioned to his ſtock, 
And, laſtly, when The partners not only put into the com- 
pany-rrade different ſtocks, but enter or withdraw theſe flocks 


at different periods, and perhaps both, each partner's ſhare of 


gain, loſs, or proceeds muſt be proportioned to his ſhare. of che 
c:pital, and the time it was employed. Hence will ariſe yOu 


caſes. 


Cafe 


JJC ws Papa 
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Caſe x. When the capital is divided into equal ſhares, each 


partner's dividend of the gain, loſs, or nett proceeds, is found, 


by dividing the whole gain, loſs, or nett proceeds by the 


number of partners. 


Exam. A, B, and C had each in the common ſtock L. 500; 
when their books were balanced, they found there was of 


nett gain L. 550; how much mult be carried to each partner's- 
account in company? 


30550 
L. 183-6-8 Anſwer. 


— 


Caſe 2. When the different ſhares of the capital have one 


common denominator, divide the gain, loſs, or proceeds by that 


denominator, and multiply the quotient by their reſpective 


numerators. | | | | 

Ex. A, B, C, and D, were concerned in a ſtore in Vir- 
ginia, whereof A had +, and B, C, and D each ;; when the 
{tore was fold off, and the debts collected, there was a clear 


capital of L. 5000; what is the dividend to each? 


6) 5000 
833 6 8 toB. 
833 6 8 to C. 
833 6 8 to D. 
250% OL As. 


5000 © © as given. 


Caſe 3. When each partner ſtocks in a ſum at random, as 
ſuits his convenience or inclination ; let the whole capital be 


the firſt term, the proceeds, gain, or loſs, the ſecond, and 
each partner's ſtock the third; then will the ſhare of gain, 


lots, or proceeds, due to that partner whoſe ſhare of the 


capital was the third term, be the fourth proportional. 


Ex. 1. A,B, and C freight a ſhip to Jamaica; A puts in goods 


to the value of 475 J. 10 5. B to the value of L. 675: 3: 4. 


and C to the value of L. 834: 6:8, including charges: they 


gained 547 J. 195. on the voyage: What is the dividend to 


each, in proportion to his ſhare of the capital? 


— W ” 1 "M5 Oi * 
PR Le A eaten a 
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G 
A= 47 10 
B =675 3 4 
©=824 © 8 
Capital 1985 0 0::547.95 gain. 
Abridged 397 © ©: 109.59 :: 4754 ; 131.259 = A. 
97 © 0: 10959 :: 6753 * 86,376 b. 
397 © 0: 109.59 :: 8344 : 230-315=C. 


547-95 Proof. 


Sometimes the anſwer can be found more expeditiouſly, 
by finding the ſhare of gain, loſs, or proceeds, due to 100/, 
and performing the reſt of the operation by practice, Sor | 
cially where there are few fractions. 


Ex. 2. A, B, and C freight a ſhip to Virginia; ; A contri- 


buted to the adventure 500 J. B 1200 l. and C 1300 J.; they 
had returns in tobacco, the nett proceeds whereof amounted 


to 3800 J.; what is the dividend to each? 


Firſt, 3000 + : 3800 100 
Abridged 3: 38 10 


8 10 
3) 380 
126 13 4 per cent. 
500 = 633 6 8 A draws 633 6 8 
500. 033-6; &: CY 
LS 253 8 Blraws 1520 0 0 
1200 = 1520 00 „„ 
100 = 120 13 4 C draws 1646 13 4 


Proof 3800 0. 0 


It will have the ſame effect, and ſometimes che proceſs 
will be Kill ſhorter, to find the proportional ſhare of gain; 
loſs, or proceeds, to 1 J. and do the reſt by practice. | 


. A, B, and C ft out a a ſhip for Martinico, for which 
they 
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they pay their 300 guineas each. A puts into the common 
ſtock, for the purchaſe of ready- money goods, 274 J. B 3897. 
and C 437 J. Moreover, they buy upon their joint credit 


goods at twelve months, to the amount of 2750 J.: porter- 
age, lighterage, packing, and ſhipping-charges, were paid 
out of the ready money; — A goes ſupercargo, and is allowed 
2+ per cent. proceeds for his trouble of management. Each 
partner's ſhare of nett proceeds for the ready money advanced 

was to be proportioned to his inputs, but for the goods on 
credit they ſhared equally. — A arrives with a bill of exchange 
for 1000 J. and ſugar, which, after all charges were deducted, 


they ſold for 4785 J. | A's bill of charges and commiſſion 


came to 360 J.; how will the remainder be divided ? 


Advanced by A in caſh L. 274 Returns in ſugar L. 4785 
Ditto by B, - - 339 In a bill of exchange 1000 
Ditto by C, - = 437. — 

= — Total returns '- 5785 

Total advances in money 1100 Deduct charges, &c. 360 

Upon the common cre- * 55 | 5 — 


dit 2750 Nett proceeds, 


Total of the capital, 3850 - 
| To find the dividend upon 1 J. it will be 
cap. | proceeds, cap. 1 
. 3850 ĩ ⅛4ün 
Abridged 154 217 I L. 1-8-2 


Since A put in- I. 274 Note, Theſe methods 
Far —— — prove each other alter- 
For 1 l. he draws 274 nately. e 

Or 65. 84 | 0 

For ” 1 18 hy r Note, The ſhip makes 

„„ = 3 alteration, unleſs it 
For 2. + 2 0&4 17 bad Tock fold at loſs or 


Tri profit. 
For 154: 217::274 : As ſhare, L. 386 1 94 


4 : 


1 
: 
Wy i 
7 N 
＋ 1 
4 
* 

1 + 4 
3 1 
+ It 

3 : 
= 7 [ 
& : 
| ll 
; x 
\ 1 
; L 
7 1 
7 
f ' 
[ ? 
l * 
1 
6] : 
2 
z \ 
$4 Z : 
: 1 ” 
: 
; 
: 
{Þ : 
; : 
_ v } 7 
k 1 
L 1 
| 1 
7 | 
; fk 
| f 
fy , 
BY 
f 
By. 
- i 
: : 
[5 : 
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A's ſhare brought forward, L. 386 * 92 
Since B put in - I. 389 0 o 


3 = 129 13 4 
+ =. 235-18 -8 
x 28 3 410 | — 
= = 8 5 104 | „ 


For 154: 217 :: 389 B's ſhare, L. 548 2 3; 
And fince C put i in I. 437 0 © 


7 145 13 4 
„ 
7 = F 1210 
rw = 0 6 72 


For 154: 217 5: 437 * C's ſhare, L. 615 5 51 


Laftly, 184 217 :: 1100. nnn 0. 0 


ready-money proceeds, 
From the total proceeds 5425 


Deduct - = = 1550 


Remains 3875 
* goods on 8 27 $9 


: 1125 
To be divided 3 


Sw each, - - AY 55 which being added to their 


ready- money ſhares reſ pectively, gives the particular ſum which 
each partner draws out of the concern. 


| Oueſt. 4. A, B, and C hs a ſhip for 1200 J. whereof K 


had 5, B, and C4; how much money paid each? 


Firſt, 
1 600 
1 = 400 
T — 300 


| | 11300 


Then 1300 : 12C0 -: 100 
Abridged 13 33 100: 92 611 5 
ut 


8. 


17 


the ſhip all together? 


ut. 
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But L. 92 6 14 * 6 = 553 16 1177 
92 6 1&4 = 309 4 7 
92 6 144 X 3 276 18 | 5 7 


13 12e 0 Prook. 


- Exam. 5. A, B, C, and D purchat a ſhip, whereof A had 
2, B 2, C, and D paid 500 J.; what was D's ſhare of the 
ſhip, how much money paid each of tne reſt, and what coſt 


Then 13: 500::20 


| 5 20 
3Xx4Xx5=bo denominator. — — 
— — 13) 5000 
IX 45 == 20 A's numerator. | 1 
IX 3X5=15 B's numerator. 4) 769 4 71 A paid. 
1X3X4=12 C's numerator, 192 6 1 bedact . 
Complem: 13 D's numerato. 
— m 55 5) 576 18 55 B paid. 
bo BE | 115 7 87 Ded. . 


12) 461 10 9% C paid, 
38 9 27 Add 


Proof - 500 5 0 paid. 
Then A +B +C+D= 2307 13 103 
i the price of the ſhip, 
In real partnerſhip there are few inſtances where the ſhares 


of the company's capital are ſo undetermined as in ſome of 
the laſt examples ; if they are not determined by one common 


denominator, they are generally even hundreds ; or if one 


advance more than another, the difference is made up by an 
intereſt- account at balancing the books. But this caſe is of 
ſingular uſe in ſettling compoſitions in bankruptcy, and aver- 
age- loſſes in inſurance, to which we refer. 


Caſe 4. When the partners give in, or withdraw their 
ſtocks at different periods, multiply each partner's ſtock into 


the time it was employed, and rhe ſum of the products will 


be the firſt term; the gain, loſs, or proceeds the ſecond; and 
each particular product the third; then will the fourth pro- 
portional be the ſhare of gain, loſs, or proceeds due to that 
partner, the product of whoſe money and time was the third 

Vol. I. DS. term. 
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term. Or the proportional ſhare of gain may be found to 1 /, 
as above, and the reſt performed by practice or multiplica- 
tion, as ſeems moſt convenient for diſpatch. 


Dueſh. "'D Four n A, B, C, and D enter into bart 


nerſhip, thus: 


A put in L. 64 10 o for 4x months, 
B--.'- 98 15 © o for $21 months, 
C - - 112 14 © for 83. months, 

'D - 125 5 © for 54 months, 


They gain 108/. 185. 4+ d.; what is due to each in propor- 
tion to their ſtocks, and time they were reſpectively employed 


| „„ ö. | 
FA Rock 64.5 X4.5 = 290.25 
Firſt R's Rock -78.73K6 '= 472.5 
2] C's ſtock 112.7 X8.75= 986.125 
D's ſtock 125. 2585.25 657.5625 


* 
* 
2 


The ſum of the products 2406.4375 


Then 2406.4375 : 108. . 

Abridged 19.2515: 8719 :: 290.25 13.137 A's gain. 
19.2515: 8719 ::472.5 : 21.3859 B's do. 
19.2515 : 8719 :: 986.125 : 44.633 C's do: 
19-2575? ©8710" 657. 5625 : 29.762 D's do. 


108.9179 Proot. 


Or TOY 
19-2515; 8719: 1: 045261 gain due to 1 J 

Then 290. 2 50 472.500 

Multiplier inverted 162540.0 162540.0 
226108 38.9. 
A. zer 

- «580 | 945 

1 284 

„„ 3 


A's gain = 13.1370 B's gain 221.385 


5 986.125 : 


P 4 
„ — pond th > ww Jr 
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986.125 657.5025 
162 540.0 . :- 302-6460 
" ith — 20«-JZO28 
—m—— 2 3.2878 
2 1315 
I” 395 
.10 7 


C's gain = 44.633 D's gain = 29. 5 


The ſeveral ſhares as ban 


Queſtions of this kind ſeldom or never occur in buſineſs; 


all difierences in point of time are in company-affairs ſettled 


by an intereſt- account, and therefore to multiply examples 
on the head would be entirely” uſeleſs; 


VarieTY VII. Bankruptcy and Computations re- 


lating to Compolanons, 


Birne is the failure, abſconding, and relingbillhulint 


of traffic in a merchant, banker, or any other trader, — 


In the firſt ages of banking, the dealers in exchange had 
benches erected in the public places, upon which they told 
their money, and wrote their bills, Sc. as the itinerant 


merchants, or chapmen, have at this day. — When a bank- 


er failed in his circumſtances, his bench was broke; either to 


denote a fraud, of advertiſe the public that the perſon to 


whom the bench belonged was no longer to be truſted; hence 


the term ban#ruptcy is of Italian extraction, from two words 
ſignifying a broken bench. 

De French diſtinguiſh betwixt a bankruptcy and a failure, 
by ſtamping the idea of a deſigned fraud on the firſt, whilſt 


the latter is conſtrued as occalioned by misfortunes a ne- 


| ceſſity. 


In ſlat. 1. Ja. K we have this deſcription of s bank- 


" Tupt, diz. All and every perſon who ſhall uſe the trade of 
nierchandiſe, by way of bargaining, exchange, bartering, _ 
or otherwiſe, in grols, or by ſeeking his or her living by 


buying and ſelling, who ſhall depart his houſe, or abſent 


himſelf, or ſuffer himſelf to be arreſted for any debt, either 
for money delivered, wares fold, or other good conſideration; 
Dez or 


rr 
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— eh -7 


4 * —— eo, l —— CDS nt re 


the bankrupt an account, and pay overplu., 


3 VARIZTIES in PRopPokTION. Part IV. 


or ſhall ſuffer himfelf to be outlawed, or go to priſon, or 


traudul-ntly procure aimſelf to be arreſted, or his money or 


goods attached, or make any fraudulent conveyance of his 
lauds, goods, or chattels, whereby his creditors may be de- 


feated in the recovery of their jutt debts; or, being arreſted. 


fer debt, ſhall lie in priſon ſix months, or more, upon ſuch 
arreſt or detention, ſhall be adjudged a bankrupt. 
When it is judged that a merchant hath become a bank- 
rupt, not out of neceffity, but with a view to defraud his cre- 
ditors, and fave a capital at their expenſe; a commiſſion of 
bankruptcy may be taken out againſt him under the great 
ſeul, directed to five or more commiſſioners, to inquire into 
the particulars of the tailant's circumſtances, and to act con- 


formab.y to certain Ratutes made in that benalf, 


Srl flance of the Iaws relating to bankruptcy in E ngland. 


13. Eliſ c. 7. Thoſe who depart the realm, conceal them- 
elves, or permit themſelves to be falicly arreſted, to defraud 


crevitois, if they were in trade, aie deemed bankrupts. — 


The Lord Chancellor, upon a complaint in writing againſt 
a bankrupt, appoints commithoners to ſell the bankrupt's 


land, as well copy as free, annuities, goods, chattels, 
debts, c. Uheſe commiſſioners have power to convene 


perſons ſuſpected to have any of the bankrupt's effects. — 
Peifons retuſing to diſcloſe, or detaining lands, &c. to for- 
feit double the value. — If the perſon indebted abſent himſelf, 


after five proclamations by commiſſioners, to be out of the 


King's protection, and perſons concealing him to be impriſon— 


en and fined. — | he creditor, not ſatisfied, may afterwards 


take his courſe at law. 


Stat. 1. Ja. c. 156. A creditor ſhall be received if he come 


in, in jour months. — Grants of land, c. of a bankrupt in 
o.her mens names, except to Children upon marriage, or 
for a v:luable conlideration,— void. — If, upon warning left 


at the uſual place of reſidence three times, the bankrupt dees 
not appear, five proclamations to be made, &c. Refuſing to 
be examined, ſh. 1] be committed, — Committing perjury to 


10 J. prejudice of creditors, to ſtand on the pillory.— Perſons 
ſuſpected to detain any of the eſtate not appearing, to be ar- 


Teited ; and ſill refuſing, to be committed. Commiſſioners 
may aſſian des, Ec. to the creditors, and proceed to exe- 


cution though the bankrupt dies, — Commiſſioners to render 


Stat. 


ma — e A 
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Stat. 21. Ja. c. 19. Perſons endeavouring to compel cre- 

ditors to take leſs than their due, or to gain time beyond fix 
months, and eſcaping, &c. adjudged bankrupts. — Bankrupt's 
wife may be examined on oath. — Bankrupt fraudulently con- 
cealing to ſtand on the pillory. — Commiſſioners may break 


open a bankrupt's houſe, cheſts, &c. Another man's goods 


in the bankrupt's houſe to be diſtributed. — No reſpect to be 
had to debts upon judgment, recogniſances, or ſpecialties, 
beyond other debts. St. 12. and 14. Car. II. c. 14. 9. Sc. — 
10. W. III. c. 44. Adventurers in the Eaſt-India company, 
Guinea company, Ec. and no member of any ſociety or com- 


pany, to be adjudged a bankrupt in reſpect of his ſtock ; and 


the ſtock not liable to foreign attachment. 


Stat. 5. G. II. c. 30. Bankrupts not ſubmitting to be exa- 
mined thirty days after notice, and not diſcovering how they 
have diſpoſed of their goods, and all books, papers, &c. and 
delivering up all to the commiſfioners, all ſuch eſtate, &c, 
except their wives and childrens neceſſary wearing apparel, to 
ſuffer as felons. — No advantage to bankrupts giving above 
100 J. in marriage with children, unleſs at the time they 
could fatisfy their debts. — Bankrupts removing, concealing, 
or imbezzling, to the value of 20 /. guilty of felony. — No 
commiſſion of bankruptcy to be iſſued out, ' unleſs the debt of 
one creditor petitioning amount to 150 J. or of three to 200 J. 


— and bond to be given in 200 J. penalty, to prove the party 


a bankrupt. | 
Stat. 6. G. I. c. 21. and 7. G. I. c. 31. A bankrupt in 


priſon, on execution for debt, to be diſcharged, producing 

his certificate. — And perſons having bills or notes on bank- 
rupts, at a day to come, entitled to dividend, allowing dif- 
count at 5 per cent. + 


Stat. 5. G. II. c. 30. Bankrupts not furrendering in forty- 
two. days, and not Ciicovering eſtates, adjudged guilty of 


_ frlony ; but the Lord Chancellor may give ſeventeen days 


turther reſpite, | 
They ate to deliver all books of accounts, writings, c. 


to aſſignies, on oath, and be allowed 5 per cent. not above 


200 J. on paying 10 5. in the pound, and 72 per cent. not 
exceeding 250 J. on paying 12 s. 6 d. per pound; and the 


body, not the eſtate of the bankrupt, to be diſcharged, unleſs 


he pays 15 s. in the pound. 


Four parts in five in number and value of creditors are tq 
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ſign certificates, Sc. Bonds or notes given to conſent to any 


certificates to be void; and if any creditor ſuing out any 
commiſſion, has privately more than others, the commiſſion 
ſhall be ſuperſeded. —— Bankrupts to be apprehended upon a 
commiſſion iſſued. - Perſons who diſcover their eſtates to 


be allowed 5 per cent. and concealing truſts to forfeit L. 100 


and double value. Notice muſt be given to creditors to 
meet and chuſe aſliznees, prove debts, &c.; but none to vote 
where a debt is under L. 10. New aflignees may be cho- 
ſen by the creditors, and aſſignees at the end of four months, 
and within twelve, to account, and dividend to ve made; 


and there may be a ſecond final dividend in eighteen months, 


Er. Commiſſioners to take an oath, — allowed 205. a- 
day, but nothing for expenſes, and attorneys bills to be adjuſt- 
ed by a maſter in chancery. — N | 

Bankers, brokers, or factors, are ſubject to ſtatutes of 
bankruptcy; but farmers, graſiers, or receivers of taxes, ſhall 


not be deemed bankrupts. Stat. 5. and 16. Geo. II. 


Subſtance of the laws relating to bankruptcies in Scotland. 
Will. & Mary, parl. 1. eff, 2. c. 20. The Lords ſhall 


adjudge the lands, &c. belonging to bankrupts, in favour of 


the buyer, by the decreet of ſale, and the buyer ſhall there- 
on be infeft, ſo ſoon as it ſhall be found that the debtor is ut- 
terly infolvent, whether the legal be expired or not. More- 
over, if no purchaſer is found, a divid-nd may be made 
of the lands and eſtates among the creditors; as alſo the 
Lords may determine the value of liferent-efcheats, and the 
lands or price to be divide] among the creditors, conform to 
their ſeveral rights ard diligences. | | 


ill. & Mary, parl. 1. ſeſ}. 6. c. 5. He is declared to be 
bankrupt, who, being under horning and caption, and found 
by decree of the Lords to be inſolvent, is either impriſoned 


" 6r retired to the abbey, of other privileged place, or fled or 


abſconded, or who defends his perſon by force; which being 
found by a declarator of the Lords, all voluntary deeds made 

by the bankrupt, at or after, or in the fpace of fixty days be- 
fore his becoming ſo, in favour of any of his creditors, ei her 
in ſatisfaction, or for ſecurity, ſhall be null and void; and be- 
ritable rights, whereupon infeftment may follow, granted by 


the ſaid banxcupts, are only reckoned, as to this caſe, to be 


of the date of the ſeiſin, but prejudice of their validity as to 


* 


other 


* 
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other effects. A fraudulent bankrupt is not only infamous 


infamia juris, but may be farther puniſhed by the Lords of 


Seſſion, death excepted, and no diſpenſing with the habit al- 
lowed in ceſſion, unleſs the en N through misfor- 
tune be libelled and proved. 


Ja. VI. parl. 23. c. 18. All alienations, diſpoſitions, and 
aſſignations made by debtors of their lands, teinds, reverſions, 
and goods whatever, to any conjunct or confident perſon, 
without a true and juſt cauſe, after the contracting of their 


debts, may be declared null at the inſtance of juſt creditors. . 


And if any third party purchaſe lawfully the ſaid lands or 
goods from the ſaid conjuncts or confidents; his rights ſhall 
ſtand, but the receiver of the price ſhall be liable to make the 
ſame forthcoming to the ſaid creditors. —— I he fraud may be 


proved by writ or oath of the party receiver of the ſaid ſecu- 


rity, that it was without any true or juſt cauſe ; or that the 
Jands and goods being again fold, the price, or moſt part 
thereof, is, or was to be converted to the bankrupt's be- 


| hoof, &c. 


The computations relating to this variety, when there are 
few creditors, may be made as in caſe * of the laſt va- 
riety. 


Exam. I. Sepp a bankrupt's effects ſhould amount to 
17391. 13s. 84 d. what dividend thereof will fall to each of the 
following creditors in pp to their 3 ſums? 


He owes to A, TL. 33 me 

to B, 290 4 6 = 290.225” 
to 8 700 0 O S 700. 
to D, 486 13 8 = 486.68333 

to E, 600 (0 
to F, 500 © or 500. 

to GC, 381 0 361.5 
to H, 418 0 0= 418. 


Total debt, L. 3689 15 5 = 3689.77083 


ö | DT Delt. 
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$ . 
313.3625147 14 114 A draws, 
290.225 .136 16 94 B draws, 


Debt. Subjeck. | 700. 2330 oO 10, C draws. 
689.77083 : 1739.685416 :: J 486.683 :229 9 34 D draws. 
3089-77053 TIO INS © 600. 282 17 104 E draws, 

500. 2235 14 101 F draws, 


381.5 2179 17 5+ G draws. 
418. 2197 1 8 H draws. 


* — 


L. 1739 13 84 Proof. 


By the above method it is plain, there muſt be an heavy | 


multiplication. and diviſion for every creditor, which, when 
the creditors are numerous, would render the calculation in- 
tolerably tedious and troubleſome, in which caſe, find the di- 
vidend for 1 J. and do the teſt by practice; or, which will be 
much ſhorter, multiply the dividend for 1/. into all the nine 
digits ſeverally, and then into 10; multiply this laſt product 
into all the nine digits, and laſtly into 10, fo ſhall there be a 
table conſtructed, from which the ſeveral dividends, were the 
creditors ever ſo numerous, can eaſily be effected. 


Let the laſt example be reſumed. | 
3689.77c83 : 1739.685416 1 
3689. 77083) 1739.685416 (4714875 


1 = 4744875) [42m 
2 29429750 2 = 9.42975 
3 = 1.4144025 3 = 14.144625 
| 4 = 1.8859500 4 = 18.8595 
| 3 = 2. | Bp = 23.574 
714) *] & = 2.328925 714875 * & 8 2326020) 
| | 7 = 3.3004125 „ 7 = 33-004125 
8 = 3.77 1900 8 = 37.719 | 
9 = 4-2433875 | 9 = 42.433875 
10 = 4.7 148750 110 = 47.1487 


Having thus tabulated the dividend to 17. the uſe of the 


table will be diſcovered from the following inſtances, 
There was due to A 313 J. 75s. 34. 


4-714875 } 


dot 
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By the table the dividend to 1002 47- 1487 a: 
For you OY FF 4 
| "a 44625 
£402 | | - 42140978 
5 1411.444425 
65. 8d=4 of 11. 1571625 
GD 01178718 
1 2 900183. 9 
L. 
147. 74636837=147 14 114 
s before. 


There was 2 to C 700 
L. 100 in the table = 47. 14875 
For m0 multiply by 7 


And ſo of any other. 


| When the compoſition is agreed on, or fixed betwixt the 
failant and his creditors, the dividend may be at once calcu- 


lated for any ſum practically without a * eſpecially if the 


parts can be eaſily taken. 


Exam. 2. A. B. breaks, and offers kis creditors I5 5. a pound, 


which they agreed to accept of; what will C receive, Whoſe 
debt amounts to 5151 75. 64. ? 


8 2 8 


| 2) 257 13 9 for 105. 
128 16 104% for 53, 


386 10 74 for 155. a pound X 386 10 74 


Exam. 3. A. B. breaks, and offers his creditors 12 s. 6 d. a 
| pound, which they agree to receive; what is C's debt worth, 
amounting to 756 J. 195. 64.? 


2) 756 19 * 


378 9 9 for 103. 1 5 
Be 12 5% for 25. 6d. — 


473 2 25 for 126. 6% Anſwer. 
Ee 


330.04125=L.330 0 10 as before. 
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Exam. 4. A. B. compounds his debt with his creditors at 5c, 
5 4. per pound Steiling; what will C receive, to whom he 
was due 500 l.? 8 
4) 500 


12) 125 MC 6. 
; 10 8 4 "54d. 


135 8 4 at 5 5. 5 d. Anſwer. 


variety VIII. STOCK JOBBING. 


7 8 render this ſubject more intelligible, it hath b 


thought proper to divide it into particular ſections. 


Ster. I. Of flacis, or transferrable funds. 


By the word fack was originally meant, a particular ſum 


of money contributed to the eſtabliſhing a fund, to enable a 
company to carry on a certain trade, by means of which the 
perſon became à partner in that trade, and received a ſhare of 
the profit made thereby in proportion to the money employed, 
But this term hath been extended further, though improper- 


Iy, to ſignify any ſum of money which hath been lent to the 


government, on condition of receiving a certain intereſt, till 
the money is repaid, and which makes a part of the national 
debt. As the fecurity, both of the government and of the 
public companies, is recxoned preferable to that of any pri- 


vate perſon, as the ſtock is negotiable, and may be fold at 


any time, and as the intereſt is always punctually paid when 


it tells due; ſo they are thereby enabied to borrow money on 
a lower intereſt than what might be obtained from lending it 


to private peiſons, where there mult be always ſome danger 
of loſing both principal and intereſt, But as every capital 
ftok, or fund of a company, is raiſed for a particular pur- 


_ poſe, and limited by parjiament to a certain ſum, it neceſſa- 


rily follows, that when that fund is completed, no ſtock can 
be bought of the company; though ſhares already purchaſed 
may be transferred from one perion to another. This being 


the caſe, the e is frequently a great diſproportion between 
the originale of the ſhares and what is given for them 


when transferred: for if there are more buyers than ſellers, 


a perſon who is i::different about elling, will not part with 
5 | Oo Yo 
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his ſhare without a conſiderable profit to himſelf; and, on the 
contrary, if many are diſpoſed to ſell, and few purchaſers ap- 


pear, the value of ſtocks will naturally fall, in proportion 


to the impatience of thoſe who want to turn their ſtock into 
G | 


The preſent government-ſunds are, Stacks of companies are, 
1. Three per cent. reduced bank- 1. Bank ſtock. 
annuitlies. | 2. South-ſca ſtock. 
2. Three per cent. conſolidated 3. India ſtock. 
... ditto. | 1 4. South: ſca annuities, 
3. Three per cent ditto, 1726 5. India annuities. 
5 ditto, 1751 6. India bonds. 
5. Three and a half pr Ws 
cent. ditto, 1756 
6. Ditto, ditto, 1758 
7. Four per cent. ditto, 1760 
8. Long annuiti-s, 1761 
9. Four per cent. ſubſcrip-- 
, Bqns „ 
10. Long annuities, 1762 


The funding ſcheme was introduced ſoon after the revolu- 
tion, and hath hitherto anſwered the purpoſe for which it 
was calculated, viz, the providing for the exigencies of the 


ſtate in time of war, without the leait impeachment or dimi- 
nution of its credit: whether this will always be the caſe, is 


a queſtion which futurity alone can decide. In our ſtatutes 
fince the revolution various funds are ſpæcified, ſuch as the 


_ Eaft-India, South-ſea, aggregate or general tund, and the 


finking fund, —— Whenever the word fund is applied to the 
South- ſea or Eaſt-India company, it means their ſtock or ca- 


pital, or ſuch duties and articles of the public revenue as ate 


appropriated to pay the intereſt due on ſuch ſtocks till redeem- 
ed by parliament. The aggregate fund is ſo called from 


its being a collection of many things incorporated together, 


comprehending not only the ſeveral rates and duties reſerved 
to pay and ſatisfy the intereſt due on the funds at the bank, 
India, and South-ſea houſe, but all the articles of the public 


revenue in general, excepting thoſe that compoſe the King's 


civil lift, which likewiſe, by an act of the firſt year of our 
preſent Sovereign, make a part of the aggregate fund for 


J. 800,000, to be paid quarterly out of the ſaid aggregate 


| fund, | 
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Scr. II. The methid of raiſing the annual ſupplies granted by 


Parliament, for defraying the public exp enſes of the late, and 


the manner of ſubjcribing and negotiating jubjcri tian, det 
A 


THe ſupplies eranted by parliament hare been raiſed for 


ſome years paſt by annuities transferrable at the bank of Eng- 


land, ſometimes with, and ſometimes wiihout a lottery. Af- 
ter the parliament have voted theſe ſupplies, if the ſabſcrip- 
tions have not been already ſecured by a few perſons of for- 


tune, which is ſometimes the caſe, a public ſubſcription is 


| ſet on foot; in which caſe, every re{por:fible perfon is at li- 
berty to apply, by a proper letter, to the firſt commiſſioner of 
the treaſury, for leave to be a contributo:, ſpecifying in the 


letter the ſum which he would incline to contribute. But 
when the required ſum hath been previouſly ſecured by a pri- 

vate ſubſcription, the application muſt be directed to fome of 
the monopoliſts. Sometimes indeed the ſubſcription lies open 


to the public at the bank, or at the exchequer, and in that 
caſe every perſon is allowed to ſubſcribe what he thinks pro- 
per ; and ſhould there be a ſurplus, a proportional reduction 


is made upon each ſubſcription, that the whole may exactly 


correſpond with the ſum granted by parliament. 

After the ſubſcription is cloſed, receipts are made out, and 
delivered to the ſubſcribers; and, for the conve niet cy of ſale, 
a ſubſcriber for a large ſum may have ſundry partial receipts 
for different proportions of his property; and a term ef aſſign- 
ment is drawn upon the back of the receipt, which being 


ſigned and witneſſed, transfers the property to a purchaſer, 


'T he firſt depoſit is generally of 15 fer cent. and is commonly 
made at the time ot ſubſeribing, and every month thereafter 
a depoſit is made of 10 or 15 fer cent. till the whole is paid 
up. Thoſe who chute to pay in the whole ſum before the ap- 
pointed days, are allowed 2 per cent, from the date of ſuch 


payment till October; and the receipts tor ſuch payments in 
full, in the language of the alley, are called heavy hirfe, but 


the receipts for partial payments /ight horſe ; becaule the latter 
is much ez{1:r purchaſed than the former, and thereiore more 
 Fgonvenient for jobbing. An inſtance will be the beſt illuſtra- 

tio. duppoſe, in the month of March, juſt after the ſecond 


1 fps one buys a receipt for 5co J. feript. or light horſe, 
ar 25 l. the method of reckoning would be thus: Suppoſe 


the current price is 75 fer cent. which is 25 fer cent. below 

par ; and as the purcnaſer buys the ſcript. by itſelf, without 

the douceurs that accompan.ed it, he muit te allowed the 
| _difcount, 


* 
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diſcount, viz. 25 per cent. out of the payments already made, 
becauſe he is to continue paying in at par, in the ſame man- 
ner as if he had received the douceurs. "The method of ma- 
king out a bill for 500 J. ſcript. with two payments made 
upon it, is as follows: 5 e 1 
Aſells to B 500 ſeript. at 75 per cent. on which 

he hath made two payments, at 15 per cent. each, 5 197 09 


B, not having the lottery- tickets, nor the long 
annuities, which are the douceurs, muſt be al- 


lowed 25 fer cent. the difference betwixt the cur- * WS 


rent price of 3 per cent. and par, 


Balance to be paid to A for the receipt, 25 0 0 


Hence it appears that B becomes poſſeſſed of 500 l. ſcript. 
for 25 J. which he calls /ght horſe; and the advantage of 
ſcript. bought on theſe eaſy terms, is, that if a little riſe hap- 
pens, the ſame profit of 1, 2, or 3 per cent. will preſent to 
the holder on this nominal ſum, as if the whole had been 
actually cleared off; and for this reaſon likewiſe, there is al- 


ways a more ready market for light-horſe receipts than for 


heavy-horſe, becauſe a purchaſer may have 25 J. who hath 
not 375 J. 7 1 : 


Sect. III. The method of buying into, and ſelling out of the 


N public funds. | 
Tux buſineſs of ſtockjobbing is generally carried on by 


brokers, who, themſelves having ſeldom or never any pro- 
perty in the funds, make their for:unes by bubbling their cli- 
ents, and have entered into a kind of conſpiracy to keep the 
method of trading in the ſtocks a myſtery to every one but 
_ themſelves, 5 | | | 


Any perſon who wants to fell or buy Rocks, will eaftly 


diſcover his merchant amidft the cries that reſound from all 
quarters. — If one means to be a purchater, he may, without 
tne aſſiſtance of a broker, aſk another whom he hath diſco- 
vered to be a ſeller concerning the price; who, if he is a 
common ſeller, will name the whole price, as 742, 753, or 
what elfe it happens to be; but, if he is a doctor; or maſter 
of arts in the alley, he will only name you the fractional 
part of the price, to diſcover if you are a broker, eſpecially 
if he finds it to his account to deal with ſuch ; he will go 


"about 
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about in ſearch of his merchant, as you muſt do in ſearch 


of yours. When your merchant appears, you then fix the 


price and the quantity, and give him your name, deſigna- 
tion, and place of abode, that he, as the ſeller, may take 
care of the transfer, and prepare the receipt. In the mean 


time, it is your buſineſs to have the ſum ready in bank-notes, 


becauſe the hurry in negotiations of this kind is fo great, 
that, in counting money, one is very liable to miſtakes; 
for which reaſon, thoſe who deal much in ſtocks, and are 
well known, make all payments by a draught on a banker, 
whom they have engaged, for a trifle of commiſſion, to clear 
all draughts of this kind. The transfer being prepared, and 
your name called, you then go to the clerk, who hath the 
transfer-book, to ſee the form in which the ſeller hath tranſ- 


| ferred the ſum agreed for, which ought to be to you, your 


heirs, aſſignecs, &c. You will then be directed to ſubſcribe 
a form of acceptance of the ſtock transferred, the ſeller ha- 
ving firſt ſet his name to the transfer. This done, the clerk 
witneſſeth the printed receipt, which the ſeller gives you ſign · 
ed by him, which you muſt keep as a voucher of the tranſ- 
fer; then, having paid che ſum and taken the receipt, the 
whole buſineſs is tranſacted with reſpect to you as a buyer, 
If you intend to ſell ſtock, get a quarter of a ſheet of pa- 
per, and write on it your own name, deſignation, and place 
of abode, the ſum to be transferred, the fund whence it is to 
be transferred, and the perſon's name and deſcription to whom 
you have agreed to transfer it, as in the form below. 


: James Dinwiddy, Eſq; of Southampton-ſtreet, 
in the pariſh of dt Paul, Covent-garden, . 
500 J. 3 per cent. conſolidated bank-annutties, 

| ; TO; 
Mr James Simple watchmaker on Snow-hill, 
in the pariſh of St depulchte. 


"This paper muſt be delivered to the clerk neareſt to, or 
under the letter with which your name begins, who will ex- 


amine your account, and prepare the transfer. In the 
mean time, it is your buſineſs to be making out the purcha- 


ſer's bill, which you are to do on a printed receipt, which 
you will be helped to in the office, a copy whereof is hereto 


ſubjoined. 


Conſolidated 
= | | 
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Conſolidated 3 l. per cent. annuities, at 745. 
Received, the day of May 1762, of Mr James 


Simple watchmaker on Snow-hill, the ſum of ſeventy-four 


pounds, twelve ſhillings, and fixpence, being the conſideration for 


one hundred pounds, intereſt, or ſhare, in the joint ſtock of three 
per cent. annuities, erected by an act of parliament of the tiuen- 
ty-fifth year of the reign of King George II. intitled, An act 
tor converting the {-veral annuities therein mentioned, into 
ſeveral joint ſtocks of annuities, transferrable at the bank of 
England, to be charged on the ſinking fund, together with the 
proportional annuity, at 3 l. per cent. per annum, attending the 
ſame, by me this day transferred ts the ſaid James Simple. 
Hitneſs my hand, | ; 

Witneſs, 1 James Dinwiddy. 
John Gray, Clerz. e 1 


Ihe receipt being thus made out, and the transfer ready, 
you ſign it in the book, and then deliver your receipt to the 
clerks, who ſign as witneſſes; after which deliver the receipt, 
and receive the money, and the whole affair is tranſacted. 


Table, ſhewing the amount of the ſeveral flocks, the days and 


hours for transferring ſtocks and annuities, and the time of pay- 
ing the dividends. | 


Amount of each capital. | Transfer- days. 


Bank ftock, I. 10.780. ooo F Sa 
An. 3 per cent. red. 17.701.523 16 4 | | 

Dice er 21.027.821 5 12 Tueſ. Wed. Thu. Fri. 

Ditto 1726, I. ooo. ooo . 

Ditto, 37, 1756, 1.500.000 = - - Tue. and Thurſ. 

Ditto 1758, 4.500.000 - - - Mon. Wed. Frid. 

4 per cent. do. 1760, 8.240.000 -— - Tueſ. Wed, Thur. Fri. 


| Dividends due on bank-flack, and 3 per cent. reduced, on the 5th 


April and 1oth October, on the reſi the 5th of Fanuary and 
5th of July. A 7 * 
South: ſea ſtock L. 3.662.784 8 6 LY 
Old annuities, LM 12.404. 270 5 Mon. Wed. Frid. 


New annuities, - - 8.958.255 2 71 5 | 


_ South 


of 


— — — — — 
— —U—— — ——— — — 
— i 


. Vanixrixs in PxoORTION. Part . 


* 


z 


South-ſea flock new e and 3 per cent. dividends, due on 


the 5th January and 5th July; old annuities, the Sth of . 


April and roth of October. 


India ſtock, 3. OO. 000 Tueſ. Thur. "RE 
Annuities, - - =- 3-000.000 - Mond. Wed. Frid, 


* 


| Dividents due on bank ack, 5th 5 anuary and 5th of July. 
Ditto | on annuities, 5th of April and 10th of October. 


| Hours of transferring. Of paying dividends. 
Bank-ſtock, from q to 12. - - = 9 to 12, and I to 3. 
South-ſea houſe, from 9g to 1. 9 to 12. 


India houſe, ditto. 5 to 12, and EL to 3. 


The transfer-books are qenenlly ſhut for a month hiefore 


the time of paying dividen 


Scr. IV. Computations in fleck-jobbing. . | 


Caſe 1. When the ſtock is any number of even hundreds, 


multiply the rate per cent. by the number of * and 


the _ gives the price. 
EXAMPLES 


. Sold 500 three per cent. conſolidated ne, at 7505 ; 
what does it amount to? 
75 12 6. 


L. 378 2 6 Anſwer. 


| 2. Bought 700 India ſtock, at 1354 ber cent.; how much 
money muſt J pay! 5 
135 15 


| 950 5 Anſwer, 


5 3. Sold 
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3. Sold 400 ſeript. at 922, what ought I to receive? 


92 10 
4 


370 0 Anſwer. 


Cal 2. When the quantity of ſtock bought or ſold i is no 
even number of hundreds, multiply the quantity by the rate 
per cent. and divide the product by 100, the quotient gives 


the anſwer. , | 

E X A M P «4 8. 

4 What muſt I my for 135 annuities 35 at 874 
fer cent, © 

5 87.5 


26 


4375 
11375 


118. . 118 2 6 Anſwer? 


0¹ by practice, thus: 
% 1 for L. 100 ann. 
a1 7 ar 27 

8 15 © for 10 


L. 118 2 6 as before. 


2. What muſt I receive for 29 J. 0 - cent, annuities, 
when the price is 74 per cents 


74 
29 


666 
148 


21.46 L. 21 9 24 


Vor. I. ” f | 5 | 2 Or 
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Or by practice, thus: 
W oln 


14 16 © for 20 
2 190 2+} for 4- 
3 14 © 


— — 


21 9 23 as before. 


. What is the value of 97 J. 10 6. bank-ſtock, at 120 
per cent. : „„ 
| „ 
120 


117.000 Anſwer, 


In this way are all computations in the ſtocks, and ſingle 
blanks and prizes, made; which is ſo eaſy and expeditious, 
that more examples would be quite unneceſſary. 


SECT. V. The cauſes of the riſe and fall of flocks. 


Tos who are concerned in the practice of ſtockjobbing, 
frequently make contracts to buy or ſell, at a certain diſtant 
period, a certain quantity of ſome particular ſtock; againſt 


which time they ſet all their engines to work, to raiſe or 


lower the price of ſuch ſtock, by inventing and ſpreading 
falle rumours and fictitious ſtories, in order to induce people, 


by theſe coined alarms, to fell out in a hurry, and conſe- 
- quently cheap, if they have contracted to deliver ſtock ; or, 
by imagined adyantages, fill the proprietors with the hopes of 


mote profit by keeping up ſtock, and fo render it deater, if 
they have ſtock to receive. ' he perſons who thus delude 
the people, and make thoſe contraQts, are not in general 


poſſeſſed of any real ſtock; and, when the time comes that 
they are to receive or deliver the quantity they have contract- 
ed for, they only pay ſuch a {um of money as makes the dif- 


ference between the price the ſtock was at when they made 
the contract, and the price it happens to be at when the 
contract is fulfilled. ' And it often happens, that perſons, not 
worth 100 J. make contracts for buying or ſelling 100,000 J. 
ſtock, In the language of Exchange-alley, the buyer in 
this caſe is called the bull, and the ſeller the bear, The 5 
„ | 15 IT @ | gin 
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Sina deſign of theſe contracts was, no doubt, to render the 
trafficking in our ſtocks more eaſy and convenient for foreign- 
ers; who, without this expedient, would neither be able to 
make the advantage of the riſe and fall of ſtocks, nor create 
a riſe or fall as ſeems moſt to their purpoſe. The four prin- 
cipal times for which bargains or contracts are made, are 
February, May, Auguſt, and November ; and theſe, in the 


language of Chan e- alley, are called the reſcounter ſettlings. 


Foreigners generally employ merchants to tranſact buſineſs 
for them in the ſtocks, who, having little time for that pur- 
poſe, depute brokers to make theſe contracts for them; who, 
going to the alley for the purpoſe, and finding another broker 
Who hath a commiſſion to ſell the ſame quantity of ſtock 
which he hath orders to purchaſe, the price is agreed on; and 
the one notes in his book, Bought of Feremiah Sly Sooo l. 
2 per cent. annuities, for May. — and the other, Sold to Fona- 
than Trap 5000 l. 3 per cent. annuities, for May. — Thus is 
the bargain finiſhed, but no principal or proprietor appears in 
the treaty; and this gives oecaſion, under the ſanction of 
tranſacting for foreigners, to brokers and jobbers in the ſtocks 
to buy and ſell for themſelves, without any property in, or 
gut oFthe funds; and, perhaps, without any deſign of tranſ- 
ferring or accepting the funds they buy. or fell, but, at moſt, 
only paying or receiving the odds at the time of ſettling. — 
Hence, for the different pyrpoſes of the jobbers, the bulls and 
the bears, one thing will be propagated in the city and ano- 
ther at St James's. — TI he miniſtry are turned topſy-turvy in 
whiſpers, and ſet by the ears in private letters from the Hague. 
— Invaſions, rebellion, flat-bottomed boats, ſchemes, ſecret 
negotiations, and all the other chimeras that falſe hopes or 


fears, or rather an unaccountable ignorance and credulity, 


render ſubſervient to the purpoles of ſtockjobbing. 8 
I his ſpecies of deluders, although th y are by far the moſt 
numerous body, would loſe much of their influence, if they 
were not countenanced and abetted by thoſe very people, 
whoſe intereſt, did they know it, ſhould direct them to a 
conduct quite the contrary ; I mean thoſe gentlemen of rank 
and fortune, who have very conſiderable properties in the 
funds. Thus, for inſtance, a gentleman, who, perhaps, en- 


Joys 4 conſiderable poſt in the nation, and, for that reaſon, 
may be ſuppoſed to have the earlieſt intelligence of all erents, 


that have any influence upon the ſtocks, and whoſe honour 
will not admit the ſuppoſition of his propagating a falſehood ; 
in order to ſettle a great account in the alley to his advantage, 
thould he report a piece of news to be true, which had never 
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exiſted any where bur in his own brain, and retail it in whi— 


ſpers by his emiſſaries; ſhould he go further ſtill, and confirm 


this relation by an actual ſale or purchaſe of L. 1000 ſtock at 
a low or high price, as he intends to ſc? out or purchaſe, the 
unthinking | proprietors are eaſily catched by ſo itrong a bait, 
and he gets his purpoſe effected before the cheat can be diſ- 
cover 

Should this man have a principal command in the army,or 
in the Heer, he hath it in his power to do the public a double 
prejudice; hrit, by neglecting his duty, in order to favour his 


account in the alley, he makes the evil real, which in the firſt 


caſe was only imaginary ; and ſecondly, this evil hath not 
only the ſame effect on the funds, but as it can meet with no 


real contradiction, it muſt be conſequently more laſting. 


The unaccountable artifices, deluſions, and fictions made 
uſe of to. promote the intereſt of jobbers and gameſters at 
home, are not a. little ſupported by foreigners, Who have pro- 


pertics in our funds. —— When they have given orders tor 


mas ing the controCts' we have ready taken notice of, and 


have received advice of the purchaſe, it is then their buſineſs 
to fet every engine to work, to turn the ſcale in their favour 


by the time of ſettling the account. Hence thoſe private 


letters, Which are ſo often ſhown upon Change, and which 
tne creatures of theſe foreigners improve to every purpoſe cf 
hurting their country. Thele Jetters paſs from the alley 
to the news-writer ; and not only are thoſe concerned in the 


ſtocks amuſed to their prejudice, but the whole nation delu- 


ded by hopes, oi alarmed by fears, conce ning events which 
never did, nor poſſibly ever will happen. 


It is likewiſe the misfortune of many young merchants and 


tradeſmen decoyed by deligning brokers, and clated wich the 
hopes of being rich in an inſtant, to be draven in pretty 
deep in the adventures of the alley, and, ignorant of their 
true intereſt, and unacquainted with jobbi ing- politics, they 
become dupes to their own ſervants the brokers, by retailing 
their fictions in all the coficehouſes they frequent, ana never 
give over acting, till 10is of fortune, of credit and lympa: hy, 


cloſe the ſcene. Theſe are the cauſes of the fluctuai ons in 


the funds; and if we only confider the variety of ſtocks, und 
the different events which may aticct them, it will be caſy to 
figure the confuſion, the uproar, and. the ferment that con- 
tinual ly prevails in the alley, and how unlikely it is that bu- 
ſineſs can be tranſicted there with decency or order, while the 
proprietors in the funds ſuffer themſelves to be duped and bub- 
bled by ſuch gendlemen as have been above deſcribed. 


i a 5 4 


—— 


* 


* 
* 
2 
— 
© 
«D 
V 
N 
+1 
* 
: * 
5 
% 
NJ 
D 
— 
%@ 
— 
O 
2 
* 
O 
D 
LY 
WI 
2 
2 
*% 
2 
ay 
Y 
Y 
N 
< 
'S 
— 
Y 
. 
— 
8 
V 
Y 
DH 
* 
Þ 
4 
— 
= 
0 
Re 
Y 
— 
N 
8 
8 
SY 
1 
> 
* 
= 
* 
3 
A 
— 
I. 
| 
„ 
* 
© 
Y%Y 
> 
- 8. 
: — 
N 
8 
oo 
— 
— 
0 
2 
8 
; 1D) 
W 
2 
12 
hn 
y 


] 


Var. VIII. 8 TOCKJOBBING. 


"I Eh © pas ; 2 
F be. 3f 4 a ee Yew Annualin- 
3 37 22 a 120 n tereſt 5 Per 
8 at 60. | 70 | 60: | 90 100110 20 
d — — ——— — 
£3 | 614 | 714] 82 922 024 124123 20% 4 17 6 
WW , ; | NM | 
ZE 63 732 84 94 105 [1154] 126 | 21 
LE 64% 754 86 | 963 [1074 [1184| 129 | 215 
66 | 77 | 88 99 jt16 jizz. [i942 | 28 
67% 783 go 1014 1124 12342135 222 
69 | 80 15 | 


r 


70 82494 1044½ 171294 | 141 232 


nds, and the proportion 
bears to the value of landed 


to purchaſe, and what Proportion ſuch purchaſe 


72 | 84 | 96 [108 [12o [132 | 144 24 


73% 854 98 1104 [1224 [1343 | 147 | 24 


\O 
do 
O 
3 
9 
un 
to 
N 
EE 
— 
I 
00 
22 i 
D 


SJ 
.\© 

* 
N 
Sus 
O 
O 
>| 
9. | w 
\ [201 
j * 
+ 
WT 
. 
| — 
uu 
O 
dd 
V 
* 

25 WI Gu 


| 4 4 a3 2 * 4 N 
821 954 110 1234 7211511 165 272 [3 


| = 


— 


84 98 112 120 140 154 168 | 28 | 3 11 4 


, exhibiting at one view the intrinſic value per cent. of” the ſeveral public fu 


any fe,ſen m 


: 854 994 114 1284 142% 1594 1714 26% | 3 to 2 

: 87 11012116 1304 45 1594 74 2 9 0 
3 : 384 1034] 118 [1324 147 102% 177 3 3 =: 9 | 

b 90 [iog | 120 135 150 |165 180 3 6 8 

E 912 [1064 122 1374 1524 167414331]: 3e 7] 

24.99 [1084 | 124 [139% |155 [170% 180 3t [3 4 7 

2 94 1104 126 141415721734 189 3117 5 

a 8 96 112 | 128 144 160 176 10 32 -® 6 

| 974 {11230130 [1464 [1623 sT 195 | 323 [3 2. 


— —-—t—- ——— 1 
— —— —— 


Oe, 
2 


3 
99 1154 132 148+ 65 181 198 33 TS, IS 
3 


2 
— Oh. RA 


1174] 134 1504 [1674 1845 | 201 


4 TABLE, 
by ago hie 


| 
102 [39 130 j153 170 187 | 204 | 34 2 18 10 


— — — — 


230 VarieTIES in ProporRTION. Part IV. 


Ius TA TIO N of the preceding table. 
Suppoſe 3 per cent. annuities\ may be purchaſed at 84 per 


tent. and India ſtock at 140; — in the column of 3 per cent. 
find 84, and oppoſite thereto, in the column of intereſt, it 
will be found to produce 3/7. 115. 44.; —in the column of 
6 per cent. the dividend on India ſtock ſtands 168, which 
| ſhews, that when 3 per cent. give 84 per cent. India ſtock 
ought to give 168; ſo that to purchaſe India ſtock is in this 
caſe by 28 per cent. a better bargain than 3 per cent. annui- 
ties, unleſs ſome allowance be made for the difference of the 
ſecurities, as it is not certain that the company will always be 
able to give 6 per cent. for an annual dividend out of the pro- 
fits of their trade. . 15 x 


SECT. Vi. Some of the laws relating to fleckjobbing. 


7. Gee. II. c. 8. All contracts which ſhall be entered into, 
upon which any premium ſhall be given for liberty to deliver 
or receive, accept or refuſe, any public ſtock or ſecurities, 
fhall be void and null, arid all premiums upon ſuch contracts 
or wagers ſhall be reſtored to the perſon wao ſhall have paid 
them, who within {ix months from the making of ſuch con- 
tract, &c. may ſue for the ſame with double coſts; and it 
fhall be ſufficient for the plaintiff to allege, that the defend- 
ant is indebted to him, or hath received to his uſe the money 
or premium fo paid, whereby the action accrued, according 
to the form of the ſtatute, without ſetting forth the ſpecial 
matter; and a bill in equity may be preferred, for diſcovering 
any contract or wager, and the premium given, which the 
detendant ſhall be obliged to anſwer upon oath. To enter 
into ſuch contracts, and neglect ſuch profecution, incurs a 
penalty of L. 500, to which penalty the writer of ſuch con- 
tract, or negotiator, is liable. To make up a difference of 


that kind without a public action, incurs a penalty of L. 100; 


and no perſon who ſhall ſell ſtock to be delivered and paid for 
at a certain day, if it be refuſed or neglected to be paid for, 
- ſhall be obliged to transfer the fame; but it ſhall be lawful! 
for ſuch perſon to ſell ſuch ſtock to any other, and to receive 
or recover from the perſon who contracted for the ſame, the 
damage which ſhall be ſuſtained ; and any perſon who ſhall - 
buy ſtock to be accepted and paid for on a future day, and 
which thall be refuſed, or neglected to be transferred, may 
buy the ſame quantity of ſuch ſtock of any other perſon, at 
| . | : the 
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the current e and recover and receive Si the 
firſt ſeller the damage ſuſtained, All contracts made for 
the buying or transferring of ſtock, whereof the perſons, in 
_ _ whoſe behalf the contract ſhall be made to transfer the ſame, 
| ſhall not at the time of making ſuch contract be actually poſ- 
ſeſſed of that ſtack in their own right, or in the name of 
truſtees, ſhall be void; and every perſon in whoſe behalf, and 
with his conſent any contract ſhall be ſo made to ſell ſtock, 

of which ſuch perſon is not actually poſſeſſed, ſhall forfeit the 
ſum of L. 500, one moiety to the crown, and the other «0 
him who ſhall ſue for the ſame; and any broker or agent 
who ſhall negotiate ſuch contract, and ſhall know that the 
perſon in whole behalf the contract ſhall be made is not pol- 
ſeſſed of the ſtock, ſhall forfeit L. ioo, to be divided betwixt 
the crown, and the proſecutor. Every broker or perſon who 
mall act as a broker in the buying or ſelling of ſtocks, ſhall 
keep a broker's book, in which he ſhall enter all contracts 
that he ſhall make, on the day of the making ſuch contracts, 
with the names of the principal parties, as well buyers as ſell- 
ers, and ſuch broker who ſhall not keep ſuch book, or ſhall 
wilfully omit to enter any contract, for every ſuch offence 


ſhall forfeit L. 50, to be divided betwixt the crown and the 
proſecutor. | 


Variety IX. FACTORAGE. 


Fr AQors are merchants agents, reſiding abroad, conſtituted 
by letters of attorney to act for their conſtituents. 

Supercargoes are employed by merchants to go voyages, 
and diſpoſe: of cargaes to the beſt advantage. Storekeepers 
frequently get the name of ſupercargoes, who have the 
chief management of ſtores abroad, in vending goods, and 

making remittances. 

The premium, or allowance made to a f. ctor for his trou- 
ble in purchaſing goods, or putting off conſignments, &c. 
is different in different countries, and for different conſidera- 
tions, but always rated, excepting in the caſe of an annual 
ſalary, at ſo much per cent. 

In computing the allowance, or commiſſion due to factors, 
multiply the ſum upon which the commiſſion is to be charged 
by the rate per cent. and divide the product by 100, and the 
quotient gives the anſwer. 

Ex. 1. Bought goods for account of A. B. which; with 
charges of package, porterage, ligbterage, Sc. per invoice, 

| amount 


y 


232 Varreries in PRoro TIN. Part IV. 


amount to L. 57 56, 11s. 6 4. ; what os 7 is to be ad- 
ded at 2 per cent. | 


\ 


 $759-575 
27 


11513.150 = 2 per cent. 
| n = x per cent. 


143 914375 = L. . 


Note 1. In dividing by 100, we is no occaſion at any 
time to note the diviſor, but ſimply to point off two fi- 
gures, or places extraordinary for decimals. | ; 


Note 2. Queſtions of this nature may frequently be anſwer- 
ed more expeditiouſly by practice, eſpecially when the given. 
rate is any even part of a bound. 


The laft example reſumed, 


L. 2 - 10 per L. 100 = 6 d. 4005756.575 
Per L. 40. | : | 


143. 914375 as bef. 
Ex. 2. Mei bills for A. B. to the amount of 478 TY 
195. what commiſſion ought I to charge, at + per cent. ? 


HereZ =2 of 25. 


Therefore, 410) 4781s. * 


Shui. 64875 at 22 Per cent. 


23-92975 = = L. 23 18 7 at; per cent. 


. ſales, per the Diamond, amount to L. 4849, 
115. 6 d. what is the commiffion at 3 per cent.? 


 25+3=3 Theretore, 410)48419-575 


5121.239375 at 24 
24.2478 at 2 


145. 487175 at 3 per cent. 


4 My factor at Jamaica charges me 5 per cent. com- 
miſſion 


Var. IX. FACTORA 6 E. 233 


miſſion on my account of ſales, amounting. 1 to 57841. 
18 5, ; what will his commiſſion amount to? 


MJ} 578149 
289. 145.5 =", 289 4: 103. . 


Ex. 5. What commiſhon is due on a bill of ſales, se 
to 7418 J. 145. at 4 Per cent. ? 
4 per cent. is 23 -. 
Therefore, 219). 74118. 7 


—_ — 


370. 935 at 5 per cent. 
74.187 at 1 per cent. 


295. 748 at 4 ber cent. L. ot I4 114. 


* 6. Drawn on my correſpondents at Londen for 5745 1.3 
what premium ſhould 1 have ac I; on cent. 


I per cent. = T5 ) 5745 


+ = 0) 57-45 at 1 per cent. 
4 of that 2) 14.3025 at 4 
7. 18125 * F 


— 


78. 99375 


Ai raet frem the laws of E „gland relating to fucking 


I: If a factor by his commiſſion is impowered to diſpoſe of 
his employer's goods as if they were his own, the factor's 
actions will | be excuſed, though to his employer's loſs, unleſs 
it can be proved, that, in ſimilar circumſtances, he hath 
done more for himſelf than he hath done for his employer. 
Bulſtrode, 103. | 


2. A factor cannot ſell his capa 8 goods but for ready 
money, without a particular order, or commiſſion; in which 
caſe, les the purchaſers ſhould afterwards become bank- 
rupt, provided they were in good credit at the time of the pur- 
chaſe, and the factor done his duty in recovering payment, 
he is not accountable, excepting by expreſs ſtipulation, upon 
the account of an extra-commiſhon. Hill, 1708. 2 veru. 
638. 

2 IF factor ſhould die before the debts” ariſing from the 

Vol. I. G | ſales 
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ſales of his employer's goods are recovered, however bad the 
circumitances of the defunct s aflairs may be, the money is 
to be paid to the employer, after deduction of commiſſion, 
and not retained by the executors or adminiſtrators, to be ap- 


plied for extinction of wy. other of the defundt's debts, 
Hill, &c. | 


4. it a factor give time for payment of money, contracted 
on the ſale of his employer's goods, which being elapſed, 
and no payment made, he, notwithſtanding, ſell the debtor 


goods of his own for teady money, who ſome time after 


proves i. lvent; the factor, for the fike of his own credit, 
ſhauld inden nify the empl yer, but he is not competlable by 
the common-law. A4olloy. 


If a factor makes fales, and does not adviſe his employ- | 


er, the tactor, in that caſe, is unfwerablc for the conſcquen- 


ces. Lex mer. 


6. If a factor, by commiſſion, purchaſe goods with his 
employer's money, or credit, and, on account of a ſudden ad- 


vance, diſpoſe of them for his own hehoof ; the merchant, 


in this caſe, hath action againſt the factor for damages and a 
fraud. Lex mer. 


7 If a factor purchaſe Sous the price, or not of the qua- 


lity limited by his commiſſion, his employer may diſclaim the 


goods, as he may likewiſe do if they are ſhipped to another 
port than he had ordered them; but, in the caſe of a ſudden 


advance, if the factor fraudulent'y, miſconſtrue the orders, 
then the employer hath action of damages. Lex mer. 


8. If a merchant fend goods to a factor for a fund of cre- 


dit, and in conſequence, ſome time after, a month for in- 
Aae, draws on tim for a certain ſum, which the factor, 
having effects in his hands, accepts; if, before the bill be- 


comes payable, the merchant ſhould be bankrupt, an: the 


goods in the faQtar's hands ſeized ; in this caſe, it hath been 
found, the factor muſt anſwer the bill, and ſue. as a common 
credicor for what he can zecover of the contents. Molloy, 


442. 
OBSERVATIONS. 


When a factor hath bought or ſold, purtuant to orders, 


he ought: immeaiately to advile his principal, leſt his former 
orders inould be cuntradicted., Frequency and punctualiry | in 


Vv riting, 


ks av i ian £2 
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writing, a proper knowledge of the value, fall, and riſe of 
goods, both at home and abroad, diligence in executing or- 
ders, and honeſty and punctuality in giving a faithful account, 
are the true and infallible means of raiſing and ſecuring the 
reputation of a factor. | 


2. When a merchant ſends out an invoice to his factor, he 
generally charges it with 5, 10, or 42 per cent. according to 
circumſtances ; in one caſe that the factor may not be ac- 
quainted with all the profits, but, particularly, with regard 
to a ſupercargo, that he may ſell at ſo much profit upon the 
invoice. | E 


3. There are no particular laws or regulations, that I have 
ſeen, in regard to the price of commiſſion. In Jamaica and 
in molt parts of America it runs about 10 per cent, for ſales 
and remittances; in Holland, Italy, &c. and other places 
nearer home, at 2+; in ſome places on the continent, 2 per cent, 


Variety X. INSURANCE. 


Jfurance is a ſecurity, or aſſurance, by means of a writ 
called a policy, to indemnify the inſured of ſuch loſſes as 
ſhall be ſpecified in the policy ſubſcribed by the inſurer, or 
inſurers, and entered in ſome particular office, as a teſtimony 
or voucher of the tranſaction, by which the underwriters 
oblige themſelves to make good and effectual the property 
inſured, in conſideration of a certain piemium, at a ſtipula- 
ted rate per cent. which varies according to the riſk, to be 
immediately paid down, or otherwiſe {-cured, according to 
the tenor of the agreement. In caſe of loſs, the underwri- 
ters can retain a certain diſcount, generally 2 per cent. and 


only pay what is called the Short recovery. 


Caſe 1. When the premium at a certain rate per cent. for 
inſuring a given ſum is required, the operation 1s the fame as 
in factorage. | | 


1 Inſured at Hamilton's office, the value of 574 J. at 
7 per cent.; what is the premium? 1 


8 g 2 . 20057 
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20057 [4 


2)28. 7. for Fa cent. 
14-35 for 24 per cent. 


43-05 for 71 I. 43. 1 4. 


Ex. 2. Inſured with Dunlop, Olen, and Peters, the value of 
3768 J. at 14% per cent.; what is the premium? 


10) 3768 


$5)376-8 for 10 per cent. | 

75.36 for 2 per cent. +63 

%% d | 
18.84 for 2 per cent, 


546.36 for 144 per cent. L. 85. 721. 
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Ex: 3. Inſured at FS Sun-fire office, on my tenement in the 
Gallowgate, the value of 7481. 19s. ; what ſum muſt 1 pay 
yearly, at 2 5. per 100 l. to keep the policy in force! ? 


L. 748. 95 


a. 
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8 


74895 
20 
14. 97900 
12 


= 1.74800 


. . nn 8 


Caſe 2. When the ſhort recovery is e find the diſ- 
count as the premium was found in the laſt caſe, ſubtract it 
from the given ſum, and the remainder is the ſhort reco- 
very. | 
Exam. 1. Diſcount is allowed at 2 per cent. in recovering | 
L. 1000 inſured, what is the ſhort recovery? 


5o) 1000 
20 diſcount, 


980 ſhort recovery, 


Exam. 
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Exam. 2. Diſcount is allowed at 24 per cent. in recovering 


L. 500 inſured, what is the ſhort recovery ? 
4g) 500 


12 10 diſcount. 


487 10 ſhort recovery. 


Caſe 3. To find the ſum neceſſary to be inſured, when the 
adventurer would cover, or make good his outſet in caſe of 
loſs; that is, to recover from the underwriters the whole 
value at riſk; to the rate per cent. premium add the ordinary 
diſcount, and ſubtract that ſum from L. 100 for the firſt 
term, let L. 100 be the ſecond, and the value at riſk the 
third, then will the fourth proportional be the anſwer. 


Exam. 1. It is required to cover L. 500, premium 8 per 
cent. and 2 per cent. diſcount in caſe of loſs ? 8 
| ro z. | 
100—8+2=90 : 100 :: 500 
: 100 


'S > 


910) 5000[0 


1 J. 5551114 
Note, It is plain, that when we want to recover L. go, we 
muſt in this caſe inſure L. 100; therefore to recover L. 500, 
we muſt inſure L. 555, I1s. 14 4.: for when 10 per cent. for 
diſcount and premium is deducted, we ſhall have L. 500 re- 
maining nett. e | 1:5. 288 
For 555 11 1+ inſured at 8 per cent. 
44 8 1053 pre nium to be deducted. 


3 


35 
2 


remains. 
* 
11 7 


: | 
23 2 per cent, diſcount to be deducted. 


m 4 


500 © 0 firſt outlet, 


Exam. 2. It is required to cover L. 575, premium 144 per 
cent. 2 fer cent, dilcount in caſe of loſs? . 


100 
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* 100 | | | Rs ; : 5 
I4z+2=16.5 | ; | : 
83.5 100 : 575 
353537 


| $3.5) 57500.0 (681.43 Ce. 


5070 
| 6800 
[| 1200 b 
} 835 
4 3650 
al 3349 
| 3100 
4 2508 
i m_ 
| Caſe 4. To find the amount of inſurance of a voyage out 
= and home. Deduct the premium from the ſhort recovery; 
i | : Sane . | . l 
4 then ſay, As the remainder is to the premium, ſo is the a- 
#3 mount of the firſt inſurance, together with the outſet, to the 
| inſurance of the voyage home, which þeing added to the in- | 
; ſurance outwards, makes the total inſurance, It 
In the firſt example of the laſt caſe the premium was | 
= | — ieee tu 
| 500 o © outſet. Ca 
| 15 
90 : 8: 544 8 107 co 
„„ Px 
5) 2177 15 63 p 
; 9) 435 n an 
| I nn—_ ” | | fo 
Inſurance home, 48 7 10x : 1 
Inſurance out, . 2 3 15 
Total inſurance, 92 16 9 | 5 ne 


To an 
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Io find what will cover this ſum home wards, it will be 
as in the laſt caſe. | | 


fs a | mn 
90 : 100 :: 544 8 107 
. | 10 
9) 5444 8 8 


L. 604 18 2 to be inſured home. 


After the ſame manner may the inſurance on a triple 
voyage be computed, by making another operation founded 
oa the foregcing. | | 

8 FE To 

Thus 9 8: 592: 10 9 =: 


5) 2371 7 0 
9) 474 5 44 


52 13 11+ inſurance home. Kt 
92 16 9 outwards todifferent ports, 


— — 


145 10 dx total inſurance. 


Caſes of inſurances, and the method of ſettling them. 


Cafe 1. Sir Alexander Grant contra William Innes, ſettled 
at London 15th of May 1759. e | 
Ihe ſhip the Prince of Orange being fitted out and vic- 
tualled at Waterford, was ſent to Jamaica to take in her 
cargo, which ſhe accordingly did, and on the 2d December 
1757 failed from Montego bay in the ſaid iſland, without 
convoy, and on the 2d February 1758 was taken by a French 
privateer. | = | : 
Between the 11th and 13th of the ſame February, the 
plaintiff cauſed to be inſured by different perſons the om of 
L. 1600, at and from Jamaica to London upon the ſaid ſhip 
and freight, beginning the adventure from, and immediately 
following the ſhip's arrival at Jamaica, and fo to continue un- 
til he ſhould arrive at London. About the 12th Februa 
1758 the ſhip was retaken by a Britiſh privateer, called the 
Britannia, Capt. Dobſon, who became intitled to half the 
nett proceeds; the plaintiff applied to the recaptor's agent, 
and deſired he might have the direction of ſelling the _y 
. . 0 | f an 
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and cargo for the benefit of the ned, but was refuſed; 
whereubon two brokers were mutually agreed to by all par- 
ties to tell and difpoſe of the ſhip and her cargo. 
The ſhip and cargo were aceordingly fold by public adc- 
tion, with the mutual conſent of the plaintiff, inſurers, and 
1ecaptors, and one half of the nett proceeds was paid to the 
plainüff, and the other half to the recaptor ; and in the ac- 
count delivered by the broker, the plaintiff was allowed for 


the ſhip' s freight 1322 J. 8 5. 6 d.; in which event, though he 


had formerly declared for a total loſs, he now only claimed a 
partial or average loſs. The ſhip and her cargo being thus 


fold by public auction, the plaintiff delivered in all his vouch- 


ers to the po! icy-broker, to make up the account, and ſtate 
the you for the examination of the inſurers; and it was ac- 
cordingly ſtated as follows. 


The Prince of Orange colt; at pri- f 
vate fale — ni? > 
Amount of the outſet by the ſhip | 
books, „ 4 3 * 2 


above from London to Water- 


Premium of L. 1155 to cover the) 
q 60 17 
ford, at 5 guineas per cent, — 


| | 1132 19 
of for the ſhip's uſe at ditto, 110 9g 


Ded. freight from London to 


Waterford, 5 5 In =? 
| 1 1122 8 
DeduR return of 24 per cent. com- g at 5 
miſſion on L. 11555 — 855 27 
ie OLE een 47. 0. 
Premium on L. 1190 from Ireland 
to Jamaica, at 6 guineas per cent. 5 80 
to cover L. 1093, 11. ba 0 
1168 15 © 
Dedust n _ n to J. 4 290 14 0 
maica, — Mt 
l © 
Premium on L. 1 320 from Jamaica )) 
to London, to cover L. 878, 15. f 416 6 


at 30 guineas per cent. 
_ = 1294 I 
Total amount of the freight, 1322 8 


— . 5. 4. 


* 
a 


— & — wy 
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. Brought over, - 1322 8 6 
Deduct the portage- bill and char- e 

ges in the river, which may be r 422 8 6 

about — — =) ͤ ñ—U 5 


— 


| | | „ 
Premium of J. 1350 to cover L. 9oo R 
at 30 guineas per cent, = = | Ig I 


—_— 
So that there might be inſured on ca 
the Thip,  '- - --. = 4 320 o 


And on the freight, = - 139 00 


1 


— 


man, > Ron 
Falf the nett proceeds of the ſhip 


and freight, = - - 940 11 1 : 


From which deduct half the crew's 
wages home } 


— 


| z |; Nett, 801 19 10 
2670 at 98 per cent. L. 2616 12 0 55 
Received — 801 19 10 


EE 5 1814 12 2 | 
Then 2670 ©: 1814 :: 100 : £.67-18-9, being the 
average-loſs claimed by the plaintiff, . 


* 


 DerenDaAnT's OBJECTIONS. 


It is underſtood, that the practice among merchants is, to 
inſure no more en ſhip and freight than the ſum it would 


require to bring her on an equality, whether ſh- arrive or not; 


but when neither are valued, to aſcertain whether a merchant 
chuſes to have a profit in view by her arrival or capture, and 
for which, when valued, he pays a certain premium, it ſeems 
natural, that the infured means only to be ſecured and rein- 
ſtated in his real property, into which the inſurers have a 
right to inquire, and to fee that the account is properly ſtated. 
And it muſt be owned, that the wear of a ſhip greatly reduces 
her value, which the freight again anſwers, but with heavy 
charges; therefore ſhip and freight are the fame ; or, if they 
are ſeparated, it depends much on fancy; wherefore, in this 
caſe, the owners ſhould only have inſured as under, 
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L. 5:4. 


The value of the ſhip at Jamaica being 0s 1 0 
Required only inſurance on L, 1350 on = . 
and weight, at 30 guineas A cent. 5 4 5 "Ba 
| 1303 6 © 


If a total Joſs had happened, that L I 350 . 


ſecured the owners at 98 per cent. in L. 1323. 


As ſhe was taken, c. they received or half 
ſhip and freight, - = 


— — 


%% © £5 


Then 1350 : 5or 6 2 !: 100 : 37.2, which average- 


Joſs x was offered to be paid by the defendant. 


Some urge it to be the 3 to inſure nett freight, as 
well as the value of a ſhip; and it is too general a cuſtom 
alſo to miſtake what nett freight actually is, or rathei impoſ- 


ſible to calculate exactly, what a ſhip and freight will yield in 


the middle of a voyage: therefore it is incumbent on an 
owner to pleaſe himſelf, and declare it by a valuation of 
both; but if he does not, and leaves all open, it is to be 


| preſumed he means only to ſecure his real property, and in- 
ſurers can never be liable to pay the loſs on an accidental or 


imaginary profit, in caſe of a total loſs; while the aſſured, 


in the event of a ſafe arrival, and that by heavy charges, 


ſuch as thirty guineas to failors for the run home, his ſup- 
poſed nett freight, or profit, does not yield to his expectation, 


can have recourſe upon the inſurers for a return of premium, 
by complaining of his miſtake after the ſhip's arrival. Where- 


fore all inſurances left open, and not valued, are intended 


only to ſecure the real original property. Eut as there are 


tacts in the preſent caſe, let it be ſuppoſed, the aſſured or 
owner meant to make profit, which is granting a contra- 
diction on an unvalued policy; by inſuring his freight at a 
high rate, his claim for return of premiums would be toundcd 
on the following ſtate, by proving his intereſt at the higheſt, 
it now turns out to be at the end of the voyage. 


Suppoſe L. 2670 had been inſured without valuing the ſhip 
and freight, and the ſhip arrived ſafe, the aſſured could have 
demanded a return of Feen en by ſtating his account 


thus. 


Amount 


| 801 19 10 
501 6 2 


W dc. 


Va X. In i 


Amount of the ſhip's freight, 3 


Ditto of ſhip ſold aꝝaũvutIv = 


Coft at Jamaica, -  -. ET © © 
Premium on L. 1350 fhip and freight, 428 T6 
* 


Total value, - 2042 


roo bill, = 5 
— 1741 14. 9 
Nett freight c or profit to be inſured: at I. * Hae 
to bring 1 it home, 3 300 13 9 
Inſurers A to amen on L. 2070 at 30 2 20 
guineas, 8 - 841 1 0 


By inſurance on L. 1350 0:0- „ 4: © 
By de on nett * 286 140 go 6 3 
. —_ 


11 


1636 14 0 = 
Sum over-inſured, 1033 60 - - = = 325 


L.2670 00 - - - - 841 


1 


The above nett freight at 3 e 300 
Deduct coſt of inſurance on L. 286, 149. 90 


2 


When brought home to Lond yields nett --= 210 


Note, Inſtead of adding the premium to a ſuppoſed profit on 
ſhip and freight at Jamaica, the premium thereof muſt always 


be deducted, and leſs inſured to make it a real value. 


PR O O 


1 
13 
> 3 
7 6 


If ſhe had arrived ſafe, . 

She ſold at, or was worth — 777  __ 

Her freight turned out alt 1322 8 6 

i ä ef 2042 8 6 
Coſt at Jamaica, ff... L098 24 
Inſurance on L. 1638, 520 -. .- 1 13 

Portage-bill, — — - - 4 0 9q - 

3 | — 1832 1 © 

Nett profi. "a0 
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; > 5 . L. $, d, 
If there had been a total loſs, 


4. 1636, 145. ar 98 per cent. would pay 1603 19 9 


Colt ar Jamaica. '£.858 1 0 
Inſurance premium, - = - 515 11 3 


1393 12 3 

Nett profit, 80 * = 210 7 6 

| As ſhe was taken and retaken, | 5 0 
L. 1636, 14s. at 98 per cent. 4002-19. 9 


By nett proceeds of half {hip and freight, - 801 19 10 


— — 


The inſurers muſt then WùvßéB Bot 19 1x 


Nett proceeds of half ſhip and freight, „ bor 19 10 


| 1603 19 9 
Coſt at Jamaica, - '- :- £.858 1 © Ei 
Ditto premium 515 11 3 


„„ 1393 12 3 
Nett profit, - = > "$10 5 0 


Mie, The underwriter in this ice does not ſtudy 
the minuteſt exactneſs, but ſlumps ſmall things to bring out 


his proof. 


As certainly every man means his true intereſt in all his 
operations in trade, therefore the above ſtate proves proper 
calculations; as whether a ſafe arrival, a total loſs, or a cap- 
ture and te· capture bad happened, the profit, or nett freight, 
turns out equally the ſame. Wherefore, in all inſurances of 


ſhip and freight, both, or either, left general and not valued, 


the aſſured can los I in the above manner for a return of 


premium; as aito the inſurers from paying too much. If the 


inſurers were to pay, reſpecting the caſe in queſtion, on the 
1n:azinary ſum of 2670 J. the aſſured would not only gain 
” 80% 3 by the capture and recapture, an accicent, 


but taves I L. 115: 6:9, they would have loſt had the 


ſhip arrived ſafe, without the Jeaſt chance of a reciprocal 
advantage to the een by any accident. — If cuſtom is 
pleaded to a contrary practice reſpecting freight, it hath no 
relation to an infurance on ſhip and freight; becauſe, if a 
high Valuation is made and inſured on the one, ſo much the 

| leſs 


— 
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leſs ought to be done on the other. This cauſe coming on 
to be heard, and the plaintiff's witneſſes proving, that it 
was cuſtomary in the city of London for an owner of a ſhip 
to cover his intereſt both in ſhip and freight, by infuring the 


ſhip and freight, and the premium paid for inſuring the ſame, 


the underwriter taking the premium, in caſe the ſhip arrives 
ſafe, the jury gave a verdict for the plaintiff, e 


Cunningham's law of bills, & c. 


Caſe 2. Shewing how a particular average was calculated 
at Hamburg. | 3 
Aſſurance made for account of Mr Cs C—o de C—o, 
from Liſbon hither, for the ſum of 3000 marks Banco, upon 
10 cheſts ſugar, ſhipped by him on board the Antonetta gal- 
ley, Capt. Thormay, which, according to the bill of la- 
ding and invoice, amount to 826 and 512 mil. and are va- 
lued in the policy at 4 marks per milree, without premium, 
"Is, merks, 7 ON 3306 1 
Premium, at 74 per cent.: = 239 11 


Premium upon ditto, at 75 per cent. 17 5 


Whereupon hath been inſured, marks, 3000 
and left uninſured, = - = $63 1 


| 3563 1 | 
The above ten cheſts have, as per invoice, weighed in the 
country neat 375 arrobes, 22 Ib. which at 30 lb. per arrobe, 
make 11, 272 lbs. of our weight, and amount, at q d. with 
85 per cent. diſcount, to marks 2998 Es; 
Put as the above ten cheſts proved damaged by ſea-water, 


they were ſold, by order of the inſurers, to the beſt bidders, 
and produced marks - - - — 2614 2 


Deduce 83 per cent. diſcount, = - - 200 8 


7 : 5 1 2313 10 
Which being deduQted from - — 2998 7 
Makes the loſs - = - - - - - G4 13 
To which muſt be added for extra-charges, 
To the captain, for general average of marks 
2500, at marks 4: 3: Marks, 105 8 


Carried forward, — a 3 


Marks, 3563 1 


. 
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Brought forward, - - 790 


5 
To the nottary, for atteſtations, &c. = - 4 8 
To brokerage of 5 cheſts, fold at pon ale, = 8 
1 and porterage | 6-8 


— — nn ns: 


Marks, 804 13 


Deduct agio oof marks 120, at 130 * 1 
The whole loſs - == VF 


Which being divided on the value of 300 marks banc, 
affects every i00 marks with marks 25 - 14 - 6. 

This account was not objected to, and ſhows the equity 
of the inſdters; who might have ſtated as under: 


5 cheſts of ſugar damaged, weighed at Liſbon, as per i in- 
voice, 186 arr. 22 lb. which, at 30 lb. os arr. make in 


Hamburg . at 94 per cent. arks, 1621 x 


Deduct 87 Per cent. diſcount 1209-4. 
1491 13 
Nite, When tare-allowarice for 5 weight and ſweepings 
is deducted, an arrobe of ſugar from Liſbon will produce 


only 28; Ib. Hamburg. 


CH AR OE S. Marks. 
Freight, 14 marks per cheſt, 70 z 
Ordinary average 
Cuſtom, at 184 ſpetus ry cheſt, OP - 

30 per cent. agio, * 
Primage and ſtader- duty 
Admiralty of marks 700, with 15 5 por} 5 1 


cent. agio- = = = 
Lighterage, porterage, and cooperages 312 
Brokerage at 1+ : 7 1 
a ; — 


Marks 109 7, at 130 FOR cent. agio, 84 4 
Commiſkon, at 2 © aa cent. = 29 13 


114 1 
Had chere been no average, they would — 
have produced - = - - + 14377 12 


But, as the ſame were damaged, they 
yielded but - - - - 978 1 
Deda r.. 78 0 


N 900 * 
Carried forward, - - 1377 12 
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Brought forward, - 1 0 
= 8 1 as above, 84 4 b 
General average, - - = 105 8 
Notary and cominiſſion, = 22 8 | 

8 — 212 4 687 13 


689 15 
8 FRE yielded leſs. | 
Which being proportioned upon the above-mentioned fon 
of marks 3563-1, according to the valuation in the policy, 
but which, by an exact computation, comes to marks 3564 - 8. 
Hence 1925 marks muſt be paid per cent. we | 
Wherefore there muſt be paid by the underwri- | 


ters on 3000 marks inſured, — 2 „„ 


B the proprietors, for what was NY 
"inſured, . 5 8 109 =, 


3504 8 689 12 


Caſe 3. Shewing how an account was ſettled where the 


ſhip and cargo was ranſomed, having been partly inſured at 


different offices, and partly riſked by the proprietors, 
A. B. freights a ſhip out and in for a voyage to the Weſt 


Judith and by the charter-party was obliged to make pay- 


ment to the owner of the ſhip in a certain ſum for every gal- 
lon of rum or cwt of ſugar ſhe carried inwards, provided ſhe 
landed ſafe, and likewiſe to fill her quite full of one or both 
theſe ſpecies of goods. 


A. B. accordingly freights her outward with 
| goods to the value of - - L. 1963 16 6 
Takes goods from Cat a certain freight, valued at 102 4 2 
from D at ditto to the value of - 101 15 1 
and the ſhip was valued at - - 512 4 6 


Total value, = i. 2680 0 3 | 


Of this cargo A. B. covers at London at 1 2 
guineas per cent. a . 31 
And covered and riſked together the remainder 


at 12 guineas por cent. at t Glaſgow and Edin- [ 1732 16 * 


| burgh, - | 
The value of the thip ith C and D's goods} 6 | 
were likewiſe covered at the {ame rate, 75 


Total, 2680 0 3 


PP cad — 2 * 8 * . r oy 
rr CI IR | 


248 VARIETIES in PROrORTION. Part IV. 


The ſhip proceeds on her voyage outwards, and was un- 
luckily taken by a French privateer, who returned her with 
the cargo for a ranſom of 1409 J. 15 5. 44. When the ran- 
ſom came to be ſetiled, it was pled by the underwriters, that 


A. B. being a proprietor for the freight, he ought according- 


ly to be liable in a proportion of the ranſom agreeable there- 

to; but when the caſe was adviſed, it was found, that as A. B. 

paid no freight for goods ſhipped outward, there was no real 

property to inſure, nor could it be a charge upon the cargo; 

that inſurances are only intended to procure to the proprie- 

tors of ſhips and cargoes their original coſt, and no more 
can be ſecured, unleſs by a ſpecial agreement with the under- 
writers ſpecified in the policy, in which caſe only profits may 

be inſured. For had the freight been payable in the Weſt 
Indies, there was ſomething in this. cafe riſked ; but as there 
was no freight payable but in the event of the ſhip's arrival 

at Clyde, there was ſurely in this caſe no infurance to be 
made by A. B.; whereſore the loſs was calculated and char- 

ged as under, which was admitted to be right by all parties, 


To cover L. 231 at London, premium 20 guineas, 2 per 
cent. diſcount, 
77 - 100 * 231 300 covered property. | 
To cover the remainder at Glaſgow, 12 guineas premium, 
diſcount 2 per cent. og | 
. | %% . 


85 8 - 100 * 1732 16 6 : 2029 1 44 covered proper- 


ty at Glaſgow. f . 
Then to cover the ſhip and the remainder of the cargo. 
VVV . 
85 8: 100 : 102 4 2 - 119 13 7x C's cov property. 
858: 100 :: 101 15 1: 119 2 114 D's cov property. 
85 $8: 100:: 512 4 6 599 15 104 value of ſhip covd. 
—— | . . 
B. inſured laſgow and 8 
F 
And he inſured at London — 88 300 0 0 


— ey 


In all.. 22329 1 43 
Of this ſum he only inſured, - » $100 0. 0 


— 


— — 


So that he ſtands underwriter for 229 1 44 


Hence 


OS To En 


cn aw eo ©. 0 
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Hence A's underwriters at Lon- 
don are accountable for 4 20 0 9 
At Glaſgow and Edinburgh fas 1800 0 o 
He is himſelf accountable for = 229 1 44 | | 

| — 2329 1 5 
C, or his underwriters, are accountable for - = 13 75 
P, or his underwriters, for = < — 119 114 
The proprictors of the (hip, or underwriters, for 599 15 104 


Total covered property, = 3167 13 104 
To proportion the ranſom according to the above ſtate, 


covered property, hiſs. cov. P. toſs. 
Firſt, 3167 13 104 : 1409 15 4 100 44 10 f per cent. 


Then, L. zoo inſured at London muſt pay, L. 133 10 3 
1800 inſured at Edin. and Glaſgow de, 801 x 6 

229 I 41 riſked by A. B. ditto, 101 18 10% 

119 13 75 C's covered property do, 53 5 22 

119 2 LIT D's ditto ditto, - - 53 1 3+ 

599 15 105 ſhip ditto ditto, - 266 18 22 


3167 13 105 „ i 1409 15 4 


Caſe 4. Shewing in what manner the owners of goods 
contributed to the charges of ſalvage on the amount of their 
value, at the place where they were landed, more than the 
ſum inſured on them. 

Inſurance was made in London with the London. aſſurance 
company for the account of a merchant in Bourdeaux of 
I. 1000 Sterling, viz. 


L. 600 upon + of the ſhip L'Orphèe, 
400 upon ⁊ of the cargo from Bourdeaux to C. Frangoiſe. 


Not far diſtant from Cape Franc-iſe the ſhip was chaſed 
aſhore by an Engliſh privateer, and ſeveral of the goods plun- 
dered ; the firſt colt whereof, according to che account deli- 
vered, amounted to 12477 res, 16 ſols, 11 deniers, and 
was included in the whole cargo, which the aſſured's agent at 
London valued at 31675 Av. 12 fols, 9 den. whereof > inclu- 
ded in the aflurance 1s 7811 liv. ee 3 den. ex chan ge at 


33 ber ecu, — 5 L. 362 19 1 
Premium at 1 5 per cent. 3 5 34.9% 0 
2 Ii 417 8-1 
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Brought forward, - - 417 8 x 

meme . _ prone Ft 19 9 Is " 36. 4 
Premium at 15 per rt. 21 2 4 

| OO | 104 18 6 
Commiſſion of the inſurance + per cent. 1 16 2 


0 1 | . Loſs, - 162 14 8 
The ſhip's value at L. 2400 Sterl, | | 
at 32 d. per ecu, maxes 53169 4 6 T 
Being damaged was ſold Liv. 

at Cape Francoiſe for \ 16510 O 

Deduct 25 per cent. 1 


differ. in the money, we ard | 


— 12382 10 0 


40786 14 6 
0 3 2 


makes the loss 
Paid in all for ſalvage upon — | 
ſhip and cargo per account, 1 
Whereot was deducted 5, - - 2162 17 4 


| Whereof the + at 327 d. per ecu | 


| | 15:40 0 0 
And for difference in the money, 3785 0 0 


| . 2 
2 w!-2reof at 324 d. per ecu mY | - 


of loſs, — — 


1a 2 3 


* 11 — 


. J... : 75 T1 2 
Which was demanded from the faid company by the afſured's 
agent. But it was objected, that granting the amount of the 
firſt coſt of the goods to be right as ſtated, at 12477 liv. 165. 
314. yet it appeared that they really produced 55620 liv. 
from a certificate of the goods ſaved, and account of ſales at 
Cape Frangoiſe; and though they did not pretend to any of 
the profit, yet they were of opinion that the proprietors of 
thoſe goods ought to contribute towards the charges of ſal- 
vage, as they had rendered more tan the ſur inſured on 
them. The company therefore made up the account in the 
following manner. | | 


Per | 
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Per account of ſales, and invoice, 
Sold for : Coft 
49 Sh of-bacon, Liv. 2087 Liv. 781 1 6 
131 red wi | ; | = 
2 filled oP, - 5 25798 13 8 6130 11 7 
28 whit - 
1 "rig | 1948 2 9% 480 3 0 
- B85 pickled mae, 47468; 3407 16 Oo 
13 pots butter, 441 180 14 4 
2 calks nails, 445 1710 © - 
25 bundles pipe-ſtaves, 480 1 
3 caſks tallow, „„ 82 15 0 
2 ditto pitch, + "YO 50 8 
3 ditto vinegar, _ 49 15 6 6 
321 ditto flour, 17271 - © © -.- : O85 _ 
6 ditto oat-meal, 971 | 117 15 © 
2 ditto brand wo =: 27 $0 
24 deals, 100 | 107 $0 
7 Caſks lead in N 465 243 © 
55620 19089 2 4 


The ſhip, - 1650 
. 72130 | 
To cover 19089 liv. 2 ele, 4 den. original coll at 154 per : 
cent. to pay 98 per cent. in caſe of loſs, it will be 
82 10 : 100 :: 19089 2 4 23138 to be inſured. 


Premium of 23138 at 15% per cent. Liv. 3586 0 
Prime coſt as above.. 19089 


o (Fo 


2 
f | 5 22675 2 
For difference in the money add 25 per cent. 7525 0 


Coſt at Cape Francoiſe, ET.” 39200 


N 
| + 


Upon the above-mentioned produe at the 
ſale of 72130 liv. are to be proportion- 
ed the charges of ſalvage, being Liv. 17302 

And to deduct + inſtead of , by the 


former account, - 3 8 4325 


. | 12977 | 
1 i 2 Which 
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Which chargeable on the following particulars meke. 


-F or 30200 the coſt of the goods with the premium, Liv. 5433 
16510 the proceeds of the —_ - . 
25420 profit on the goods, — — - 4573 


— 


72130 ö | 5 12977 
And the loſs wherewith the inſurers were chargeable a- 
mounts to as follows: 


The whole coſt ,. 15 31675 12 9 
Premium of öh at 154 per cent. 5951 0 3 


37626 13 © | 
The whole lols, = =» > 7 Liv. 12477 17 
Premium of 15124 liu. to cover the above at © | 
152 per cent. — 5 g 205-3 
845 of ſalvage, — * 42881 | 
Deduct, - - 1358 - 4075 © 


———ů— ern nh = ——̊B᷑ᷣ— —2— 


80 that the loſs on the cargo will be about 505 per c. 18897 © 
Upon the ſhip valued at L. 2400 Sterling, ex- 
change at 322 d. per ecu, - — Liv. 53169 4 


—— ͤ—-„t l — 


Which was ſold for — 82 22 16510 © 


Deduct for charges of ſalvage, „ 1 
EE | | "£3539 -© 
And for difference of money 25 per cent. 3385 © 
Ee TE - 10154 0 
Loſs to be _—_ on the ſhip 8032 per cent. 43015 4 
53169 4 


Upon this ſtate the account was ſettled, and the London- 
aſſurance company did accordingly. pay, 


For 6001. Ster. inſured on the ſhip at $022 per C. I. 485 8 9 
For 400 ditto inſured on the cargo at 50 per cent. 200 16 © 


1000 5 686 4 9 
Which comes ſhort of the ſormer ſtate, 61 16 5 
Amount by the agent” b Nate, © = 3 748 | L © 
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Caſe 5. Showing in what manner three different premiums, 
at three different offices, where there was a general average, a 
return for convoy, and an over-in{urance, were ſettled. 


A. B. merchant in Glaſgow gives orders for ſhipping 
L. 2027, 5 5. Sterl. value of goods on board the Caledonia, 
C maſter, bound from Liverpool for Cork and Antigua; 
in conſequence whereof he makes inſurance on the intereft 
he expected to have on board, in the following manner : He 

inſures at Glaſgow 5 50 J. at 15 J. to return 8 per cent. if the 


Caledonia departed from Cork with Weſt-India convoy: he 


inſures on the ſame intereſt at Edinburgh 950 J. at 20 guineas 


per cent. to return 12 J. per cent. for convoy from Cork; and 


at London he inſures on the fame intereſt 1150 /. at 25 gui- 
neas per cent, to return 15 J. for convoy from Cork: which 
ſeveral inſurances fully covered the intereſt he expected was 
ſhipped on board. Bur after theſe inſurances were finiſhed, 
he is informed, that, through. an unforeſeen event, ſuch as 
the veſſel being full, and not able to take on board the whole, 
that there was only ſhipped on board 1463 J. 1558. 4 d. Sterl. 
of value, excluſive of premium of inſurance, by which means 


there is an over-inſurance. The yeſſel proceeds on her voy- 


age, arrives at Cork, the maſter takes ſailing- orders from 
the captain of the man of war, and, in conſequence of ſig- 
nals from thence, weighs anchor, is under way; but unfortu- 
na ely runs aground on a ſand-bank, by which the veſſel is 


hurt, loſes the benefit of the convoy, returns to Cork, where 


the cargo is unload d in order to repair the ſhip's damage, 
and afterwards the cargo is reſhipped, and the veſſel proceeds 
on her voyage, and arrives ſafe; but there is a general aver- 


 age-lofs to be paid by the hip and cargo, and A. B. 's propor- 


tion thereof is 211. 133. 44. Iriſh, to be paid by his under- 
writers. 5 | | : 


Two queſtions ari'e from this caſe. 


Imo, How much is A. B. owing to each of the inſurance» 
brokers at Glaſgow, at Edinburgh, and London, for the pre- 


mium, allowing + per cet. for the over-infurance ? 


240, What proportion of the 217. 13s. 4 4. Iriſh of gene- 


ral average is to be paid by the underwriters at the above three 


offices in Britiſh money? 


: „ Inſured 
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75 „ * E - ir 
inſured at Glaſgow at 15 per - 5 
cent. = — — SI: © © 


254 


Deduct premium and 2 per 
cent. diſcount, - 9 10 6 
Remains the uncovered ſup- — _—— | 
pPoſed property, <- = = 456 10 O Glaſg. 
Inſured at Edinburgh at 20 | | | 
guineas per cent. = 950 © © 
Deduct 23 per cent. 218 10 © 
Remains the uncovered ſup- 8 | 
| poſed property, = W 40 0 Edinb. 


Inſured at London at 25 gui- 
neas per cent. 1150 © © 
Deduct 284 per cent. 924 17 6 
Remains the uncovered ſup- — 
poſed property, = — ” 825 2 6 70) 


Total ſuppoſed property ed, 2013 " 
To proportion the ſuppaſed property to the real, it will be 


ſuppoſed. real. ſuppoſed. : real. 
2013 2 6: 1463 15 4:: 456 100: 331 18 7 at Glaſg. 


2013 2 6: 1463 15 4 :: 731 10 0 + $26 17 5 at din. 


2013 2 6 1463 15 4 :: 825 2 6 599 19 2 at Lond. 
To cover theſe proportions at the different offices. 


1/7, 83 : 100 : 331 18 7 : 399 18 4 at e 
2d, 77 . 100: 531 17 7 690 15 J at Edinburgh. 
3d, 714 10G .: 599 19 2 836 3 6 at London. 


To find the over ·- inſ urance. 


There was inſured at Glaſgow, 00 0 
| There ought io have been inſured but 399 18 * 


Over- inſured at Glaſgow, . =» 180-1 59 


There was inſured at Edinburgh, 950 o © 
There ought to have been inſured but 690 15 1 


 m— 


Over-inſured at Edinburgh, - . - - 259 4 11 


. d. 


e 
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| 1 IL. 3. l.. SE 
There was inſured at London, 1159 0 O N 
There ought to have been inſured but 8 zo 3 6 


— — — 


Over-inſured at London, 3 „ 313 16 6 
Lat 13 4 Iriſh is at par L. 20. 


To proportion which, 


53 3: 20 :: 11 4 3 0 chargeable at Glaſgow, 
$3 20 ; 3-46 | at Edinburgh, 
20 23 $-23 * ak London. 


L. 20 0 o Proof. 


Hence the account muſt be ſtated as under. 


EL.. 
Premium . 55001, inſured at Glaſg. at 15 per cent. 82 10 © 
+ per cent. on 150 J. 1 5. 8 d. over-infured, = 0 15 O 


Groſs debe, — $4 0 


Ded. 8 per cent. returns for convoy, L. 44 © 0 
Return of premium . * cent. . 

on . $2. : — 10 10 14 
Proportion of average, FFT 


58 13 12 

Nett debit at Claſgow, e 24 11 10% 
Premium of L. 950 at 21 per cent. inſured at 
Edinburgh, - — - 3 199 10 O 
per cent. on 259 L. 4 s. II d. over- inſured, 1 5 11 

200 15 11 


Ded. 12 per cent. returns for convoy, L. 114 O O 
g per cent. for L. 250 4 11 over-inſured, 23 6 75 
Proportion of average, = — 7 3 4% 
ed — oz 


Nett debit at Edinburgh, 506 5 10+ 


— — 
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| | | 3 
. of 1150 at 263 Per cent. inſured at 
London, „„ nn 6: 
2 . cent, on T. 313 16 6 over-inſured, „„ 
303 8 102 
Deduct 15 per cent. of L. 5 150 for | 
convoy, £172 10: 0 
114 per cent. of L. 313 4 6 over- 
inſured, - — 3 1 
Proportion of average-lpſs, S193 595 -. | 
— 216 9 82 


Nett debit at London, - - - 8619 2 


Caſe 6. Average-loſs on 474 hhds tobacco infured on the 
Peggy, from Virginia, on account of A. B. valued at L. 8 
per hhd wet tobacco, 7 per cent. premium. | | 


When the hhds were examined, and the contents — 
it was found, that 59g cwt and 69 1b. or 67157 lb. were de- 
faced, and that 22 392 lb. were entirely loſt, being diſtinguiſh- 


ed and aſcertained in a particular account made out for that 


effect. Hence for the lcfs it was ſtated: 


If 1200 lb. wet tobacca give L. 8, inſured per” 
hhd, 22392 lb. mult in the ſame nn 299 - * 7 
be charged w with - 


67157 lb. cut or defaced, charged at + por Ib. t 
"for defacing, = | 69 4.4] ? 
5 219 -4 $ 
Deduct 2 per ant. 417 
82 : 5 „ „ 70 
For the average loſs per cent. . 
5 474 hhds. 8 - 5 | 
"| £ 2 


If L. 3702 is to be charged with L. 214, 17 > loſs, L.100 
mult be e with L. 5) 135. 4d. 


OBSER- 
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OBSERVATION S. 


Of policies of inſurance, and deciſions concerning them. 


What a policy of inſurance is, and the purpoſe for which 
inſurances are intended, hath been already taken notice of. 


The eſſentials that are to be expreſſed in a policy, or contract 


of inſurance, are in general: 


1. The perſon's name for whom the e is made, to 
which this unlimited declaration is commonly added, for 


& his own, or any other perſon's account.“ 
2. The goods, or ſhips, or their value, or, in ſhort, the 
thing itſelf upon which thl inſurance is made. 


. The name of the place where the goods are ſhipped, | 


whither bound, the time when the riſk commences, and 
when it terminates, 
4. All the different kinds of 3 which the inſurer takes 


upon him. 
5. The conſideration or premium received, or to be recei- 


ved, together with the name of the broker employed in the 


tranſaction. 
6. How much halt be paid 1 in caſe of all and when due. 


7. The day and year in which the contract or policy is 
executed. 


8. The intelligence or advices relative to tha adventure, 


at the time of making the contract or policy. 


i bo may 25 


1. Any perſon, who, by the laws of his country, hath a 
right to diſpoſe of his property, may inſure ; but in ſome 
places, where ordinances relating to inſurances are in force, 
there are exceptions, particularly concerning th::ſe who are 
employed either in the management or direction of inſurances, 
as inſurance-brokers, commiſſioners, and ſecretaries of any 
chambers or tribunals for judging of Cifferences that may a- 
riſe in this branch of buſineſs, "fince they ouzht all to be men 


ſtrictly impartial. In England and Sweden brokers alore 


are excluded from ſigning or underwriting policies. By all 
the ancient ordinances, and ſome modern ones, relating to 


inſurances, the inſured are particularly injcined to run part of 


the riſk themſelves, as the beſt means of avoiding frauds; 
yet we find that ſuch injunctions are commonly evaded, or, 
at leaſt, very ſeldom long complied wih. The cuſtom of 
overlooking; or diſpenſing with .the diſpoſition of the law in 


Vor. I. X 8 thoſe 
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thoſe reſpects, hath crept in every where; and when a judge, 
in caſes of diſpute, finds no viſible fraud committed, he can- 


not well act otherwiſe, than to oblige the merchants to adhere 
to, and fulfil their contracts, as the beſt way of promoting 


credit and trade in general. 
| 2. Nat may be inſured, and how, 


By modern laws and cuſtoms, inſurance may be made on 
divers kinds of merchandiſes; on ſhips; on the freight or 


hire of ſhips ; on the money for fitting out of ſhips; on bot- 


tomry, or money borrowed on the bottom of a ſhip; on ſhips 
and their cargoes jointly ; on the profit expected by the goods; 
on intereſt and no intereſt, i. e. without further proof of in- 


; . - » 5 f 2 „ 
tereſt than the policy; on the riſe or continuance of the cur- 


rent price of merchandiſes; on houſes, warehouſes, cellars, 
and the value of goods laid up therein, againſt danger from 
fire; on fiſheries ; on the lives of men and cattle ; on lotte- 
Fries, Sc.; the whole according to the circumſtances that may 
happen among the contracting parties. The goods to be 
inſured ought to be declared in the policy as circumſtantially 
as poſſible, if the particulars are known, by their marks, num- 
bers, and package, rather than under the general expreſſion 
of merchandiſe ; or if it be agreed to inſert thoſe particulars 
when known by the inſured, they ought by no means to be 
omitted; more particularly, if the inſurance be made for the 
account of ſeveral perſons, ſince by this ſpecification great 
trouble is prevented in proving to the inſurers the particular 


goods they inſured, which were more or leſs ſubject to da- 


mage. But on goods expected from abroad, it is more ad- 


viſeable to let the policy be made out under the general ex- 


preſſion of merchandiſe, than to inſert particulars, as orders 
for the purchaſe of foreign commodities cannot always be 
ſtrictly complied with by agents or factors, ſince many air- 
cumſtances may vary the orders given them for purchaſing of 
particular goods. Beſides, in the caſe of a dubious debt, 
goods taken in payment, different from thoſe that were or- 
dered, may very prudently be ſubſtituted in their place. Every 


chandiſe, ought not to conceal any thing he may know which 
would require a greater premium than is commonly given. 
And for any damage happening to goods more liable to it 
than others inſured at a lower premium, the inſurer ought not 


to be anſwerable any farther than in common with the reſt of 


the cargo not ſo ſubje& to damage. 
. 5 „ According 


perſon making inſurance under the general expreſſion of mer- 


* 


\ . | 
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According to the laws of ſeveral countries, ſuch things as 
in their nature are corruptible or periſhable, or contraband 


goods liable to confiſcation, are not to be underſtood under 


the general expreflion of merchandiſe, ince the inſured is ob- 


liged not to conceal any thing from the inſurer relating to the 
riſk he takes on him. It may nevertheleſs happen, that, 
through the unwarrantable proceedings of others, the ſhip. 
may be expoſed to greater danger than the inſured may know; 
in which cale the inſurer, not the inſured, is accountable for 


any loſs or damage. | | | 3 
Any perſon who hath laden different ſorts of goods, and 


intends to run part of the riſæ himſelf, or to have them inſu- 
red at different places, hath it in his optian, which of thoſe 


goods he will have inſerted in ſuch or ſuch a policy, and ma 


chuſe from amongſt them ſuch ſerts or parcels for himſelf as 


are leaſt expoſed io average, unleſs he makes inſurance under 
the general title of merchandiſe. But then this choice ought 
to be made at the time of taking out the policies, and the 


marks and numbers of the merchandiſe be therein diſtinguiſu- 
ed: for if an inſurance hath at the beginning been made un- 


der the general expreſſion of goods, and ſome time after the 


inſured wants to have it expreſſed in the policy, as is frequent- 


ly the caſe, that the riſk is run on ſuch and ſuch bates, the 
inſurer no doubt hath a right to inquire into the cauſe of this 
ſpecification, and. particularly into the quality and condition 
of the goods; ſince, as long as they continued inſured under 


the general expteſſion of merchaudiſe, and there happened to 


be on board others of à greater value, a joint obligation ſub- 


ſiſted among the inſurers, and none concerned therein ought 


to be prejudiced. by ſeparating or dividing ſuch goods. An 
equal obligatien may indeed more properly be (aid to ſubſiſt 
amongſt ſuch of the underwriters as had inſured the value of 
ſuch goods as were brought aboard at one time, and who, pie 
vious thereto, had underwrote a policy; for it is certain; hat 
if the ſhip wherein theſ: goods were loaded as to-day ſhould 
be burnt at night, none would inſure them to-morrow. The 
riſk of the inſurers who firſt underwiote ought not therefore to 


be confounded with that which the inſurers of a later date 
mult run, eſpecially at thoſe places where they anſwer for the 
riſks the goods run Whilſt they are aboard the lighters in 


thcir paſſage to the ſhip, and only thoſe inſurers who ſigned 


the firſt policy ſhould jointly run the riſk of the goods in the 


firſt lighter, and fo on, according to tne rank and value. It 


is, notwithſtanding, ordinary in London to bring all the in- 
| EE 4 | | ſurers, 


— wN . . 
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ſurers, who have ſigned at ſeparate times for the account of 
one and che ſame perſon, under the general expreſſion of 
merchandiſe, into one common riſk or average; bu. conſi- 


dering the remarkable difference there may be in the begin- 
ning and duration of the riſk, by goods being ſooner or later 
ſhipped and infured, it will be obvious, that this cuſtom is not 
founded in. equi y. This diſtipction, however, will only be 


practicable in an outward v-yage; for in a voyage inward it 


ER impoſſible to be particular enough for aſcertaining the 


difference in point of time. The ſhares of ſhips ought allo to 
te particularly denominated, and preciſely valued in the po- 
licy, eſpecially when it is not theit firſt voyage ; becauſe it 
will be difficult to prove what their worth may be in ſubſe- 
quent voyages, or what is 85 loſt of the original value by 
tear and wear. 

For if the owner of one fourth of a veſſel, for inſtance, 


values it in the policy at L. 5 co, and only gets L. 400 inſu- 


red, it is clear, that he ought to be conſidered as an inſurer 
for L. xoo himſelf; and although, i in a groſs average, the in- 
ſured's ſhare may. be charged but at the rate of T 400, he 
muſt nevertheleſs bear his proportion for L. 100 of that aver- 
age, as a joint inſurer with the reſt. 


3 The damages to ꝛobich the iafurers are liabl. 


Theſe are deſcribed in all policies, and may be all or either 
of the following: the ſeas, men of war, fire, enemies, pi- 
rates, rovers, thieves, jettiſons, letters of mart and counter- 


mart, ſurpriſals, takings at ſea, arreſts, reſtraints, and detain- 


ments of all kings, princes, and people, of what nation, con- 


dition, or quality ſoever, barratry of the maſter and mariners, 


and of all other perils, lofl-s, and misfortunes, that have, or 
ſhall come to the hurt, deiriment, or damage of the ſaid 
goods, or any part thereof; and in caſe of any loſs or misfore 
tune, it ſhall be lawful to the inſured, their factors, ſervants, 
or affignees, to ſue, labour, and travel for, in, and about the 


d fence, ſafeguard, and e of ſaid goods, or any part 


thereof, Cc. 
However, a diſtinction is every where to be made between 
the damage that may happen to inſured goods on board a 


ſhip, and that which occurs by an actual ſhipwieck ; for this 


lait damage is, without doubt, to be made good by the inſu- 
rers, but the former may proceed from their bad ſtowage, cr 
their being put in a place expoſed to wet, from a deficiency 
in caulking of the decks, or other wiſe; which faults the ſhip 


ought. 


IT 
8. 
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ought to be anſwerable for. But it is almoſt become an uni- 


yerſal cuſtom for maſters, as ſoon as they arrive at any port, 


to go on ſhore and proteſt againſt any damage that in the 


voyage may have happened to their cargoes, by reciting any 


bad weather they met with : but this ſort of proteſts, it is to 


be preſumed, will not free the maſter from a further examina- 


tion; eſpecially if the owners of the goods have any reaſon to 


believe that their damage proceeded from the ſhip, or the 


fault of the maſter, they may at all times bring him and his 
crew to declare upon oath, what they knew of the ſhip's con- 
dition, and in what place the damaged goods had been 


flowed. | 


The Eaſt-India company hire all the ſhips they employ in 


their trade from private people; and in the charter- party there 
is this general condition, that every ſhip thall make good all 
damages that may happen to the goods on board her; and 


further, that the company ſhall contribute nothing to any da- 


mage the ſhips may receive, by either cutting or carrying 
away maſts, loſing cables and anchors, or any other direful 


effects of tempeſtuous weather; ſo that what general cuſtom 
hath made a groſs average to be borne by ſhip and cargo, falls 
ſolely on the owners of thoſe veſſels which the company em- 


ploy. N 
N 4. Of general or groſs averages. 


Whatever the maſter of a ſhip in diſtreſs, with the advice 
of his officers and failors, deliberately reſolves to do, for the 
preſetvation of the whole, in cutting away maſts or cables, 


or in throwing goods overboard to lighten his veſſel, which is 
what is meant by jettif-n, or jetſon, is in all places permitted 


to be brought into a general or groſs average; in which all 


concerned in ſhip, freight, and cargo are to bear a proportional 
part of what was ſo ſacrificed for the common good; and it 
muſt be made good by the inſurers in ſuch proportions as they 
have underwrote. Lo make this action legal, the three fol- 
lowing particulars are eſſentially neceſſary. 0 


1. That what was ſo condemned to deſtruction, was in 
conſequence of a deliberate and voluntary conſultation held 
between the maſter and men. | 

2. That the ſhip was in diſtreſs, and that ſuch ſacrifice 
Was a procedure abſolutely neceſſary to fave the reſt. 
3. That the ſaving the ſhip and cargo was actually owing 
to the means uſed, wich that ſole view. | | | 
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If a deep-laden ſhip be obliged to take out a part of her 
cargo, previous to her paſſing ſome ſhoals or flats, which, 
without ſuch lightening, would hinder her getting to her de- 
ſtined port, and the lighters or boats in which the goods of 
fuch cargo are put ſhould periſh, the owners of the goods fo 
preſerved ſhall not only remain poſſeſſed of thoſe goods, but 
alſo ſhall contribute nothing towards the loſs of the ſhip and 


what was in her. This difference is founded on equity. 


The lightening of the ſhip was in conſequence of a deliberate 


and voluntary determination, and for the good of the whole; 


whereas the lighters being ſaved,” and the ſhip loſt, was ow- 
ing to an accident, nowite proceeding from a regard to the 
whole, but a caſe ſimilar to the ſaving goods lying neareſt at 
hand when a ſhip is run aſhore. Suppole farther, that a ſhip 
running on a bank, throws overboard all her heavy ſtores, 
and part of her cargo, by which jettifon ſhe gets clear, and 
returns to ſea, yet proves to leaky, that ſhe is obliged to make 
for, and take thelter in the next harbour, where, upon exa- 
mination, ſhe is found in ſo bad a condition as not to be re- 
paired, and therefore is condemned as unfit to proceed on the 


voyage; in this caſe, notwithſtanding her loſs proceeds from 


her having been aſhore, yet as ſhe got clear by the foreſaid 


jettiſon, and the remainder of the cargo eſcaped, and arrived 
ſafe in harbour, that which was ſo ſaved muſt contribute to 
the loſs of what was throwa overboard. But yet, whatever 


damage the ſhip ſuſtained by her running aground, or the 
damage or loſs any particular goods ſuffered by this unhappy 
accident, muſt be borne by the ſhip's owners, and by the 


owners of the goods, without any pretenfion of indemnifica- 
tion from the cargo ſaved, their redreſs being only againſt the 


inſurers. The ſea-laws of trading-countries differ greatly 


in fixing the prices at which goods thrown overboard ſhall | 
be made good, and for what value thoſe ſaved are to 


contribute. By ſome of the moſt ancient ſtatutes in dif- 
ferent countries, if the accident which occaſioned the general 


0 average happened betore half the voyage was performed, the 


jettiſon is to be eſtimated at the price it coſt; but if after, then 
at the price which the reſt, or ſuch like goods thall be fold for 
at the place of diſcharge, freight-duties and ordinary charges 


deducted. The new ordinance of Amſterdam in 1744 ſcems 
to differ ſomething from this cuſtom, ſaying, that only in 


caſes of detentions, and ranſoms, the contributions ſhall be 


made in theſe two different manners of valuation. Several 


ordinances, vix. of Antwerp 1503, Hamburg 1603, oi 


4 
by 
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France, No 753. Lewis XIV. and of Conięſberg, Ne 860; 
all agree, that the goods ſaved and loſt ſhall be rated at the 
market - price which thoſe ſaved ſell for, and a contribution 


be made accordingly, after deducting freight and charges. 
But by another ordinance of Hamburg in 1731, it is ordain- 
ed, that, in caſes of general average, "the goods ſhall be eſti- 


mated according to their invoice, with the addition of all 
charges excepting premium of inſurance. | Hence ariſes the 
following queſtion, Which is the juſteſt way to reckon the 
goods, according to their value at the place they came from, 
or according to their value where they are landed? If the 
ſhip arrived in ſafety at the deſtined port, without doubt, both 


the goods thrown overboard, and thoſe ſaved, ought to be 


valued at the price they might have yielded, or did yield there, 


whether the jettiſon was made before they came half way or 
after; for if the goods ſaved by this jettiſon arrived at the 
_ place where they were deſtined for, and there produced double 
what they coſt, it would be unreaſonable that one half of ſuch 


produce ſhould contribute nothing to what was caſt away; 


nor would it, on the contrary, be reaſonable to make the 
goods faved, if they came to a loſing market, pay for more 
than they produced: or ſuppoſe they were ſuch as ſuffered by 
their own periſhable nature, what reaſon could there be to 


make them contribute ad valorem of their coſt? As there is 


no law in England that poſitively directs what method is to be 
obſerved in tneſe caſes, the inſurers as well as the inſured are 
bound by the determination of referees. Molloy, in his trea- 
tiſe de jure maritimo, remarks, that, in his time, the general 
_ cuſtom was, that the goods ſaved, and thoſe Joſt, were eſti- 
mated at the rate which the goods ſaved fold for, freight and 
other neceſſary charges dedueted; which indeed, from a com- 
_ pariſon of tranſactions! in caſes of that kind, ſeems ſtill to be 
the prevailing cuſtom in England. Accidents may bappen 


that may occaſion a contribution beſore the ſhip can reach her 


deſtined port. When a veſſel hath been obliged to make x 
jettiſon, or, by the damages ſuffered ſoon after ſailing, is ob- 


lied to return from whence ſhe came, the neceſſary charges 


of her repairs, and the replacing the goods thrown over- 
board, muſt be proportioned by a ceneral average. In like 
manner, when ſhips in time of war are detained in foreign 


ports, and expoſed to greater expenſes in procuring their re- 


leaſe, there is no other way of ſettling a contribution for the 
pzyment of thoſe charges but on the firſt coſt of the cargo. 
W. ich rege re to ſome fort of goods that arrive walther they 

Were 


— — — * —— — — — — 
2 
* Pen 22 > —_—_ * 7 — e N * R 7 ——— 5 if Go. Ner . Þ 
? * * 3 n bo ON * — 1 — he - Wa : 
FP 8 N — e 1 2 * „ 
© 6 - r * * 3 - 82am "24. P 832 — . N 2 _ — = dtp 
* bd 5 8 . ol > FL, ot > e 7 4 E - = Ru 
. —— = _— oO a 


i 
1 
N 
1 


r eee 


= * 22 0 2 T " - 
— jy w K — 
e e eee, e 


* n n 


SHE thy e c 
= * SA a 2 


72 — 


e ee Mts 


- 7» 


ay L 5 2 £ b 
r Ae Oe SETS, HIT, Pot * 1 3 


r CTC A CIT ES; 


2 * 
— — 
- . 7 — — rere . 
— . COIN — oy "7 rene Rape 2 . CIO RR 
„ 
— 0 


264 VARIETIES in PROPORTION. Part IV. 


were bound after a jettiſon, it may be leſs inconvenient for all 
the concerned to ſettle, and make a repartition of the loſs 
upon the coſt of the whole cargo, than to calculate upon a 
forced ſale, or an inaccurate appraiſement. But no rule in 
this caſe can be made without exception, or which will not, 
in ſome occurrences, want amendment: for though a law 
may ordain, that each owner ſhall contribute proportionably 
to the coſt of his goods, yet if he can prove that they were 
ſpoiled, or had fallen conſiderably in value after ſhipping, it 
doth not ſeem equitable to compel him to any other contribu- 


tion than pro rata of what his goods are worth at the time of 


ſettling the average. Hence the new ordinance of inſu- 
rance at Amſterdam, wherein there is the following clauſe: 


„ Whereas accidents from whence general averages ariſe are 
„ ſo variable in their circumſtances, that no ordinance can 
©. well provide for them all, the deciſion of them ſhall be left 


ce to the commiſſioners of the chamber of inſurances, to re- 
c gulate and determine according to law, reaſon, and e- 
6 quity.“ In a codex of commercial laws enacted at 


Bilboa, anno 1738, c. 21. treating in what manner groſs aver- 


ages are to be regulated, it is ſaid, ** That the major part of 


& the concerned ſhall have it in their choice to regulate the 
& yalue of the goods by the price appearing in the invoices, 
c or by what they fhall be computed at by an appraiſement 
& made conformable to their current price at the deſigned 
& port, regard being had to the condition they come in, and 
& their quality; but that a repartition of no part of the 
& average ſhall be made on the freight, without the unani- 
% mous conſent of all the concerned and the captain.” _ 

Sailors wages, paſſengers cloathe, money, and jewels, and 
goods belonging to the king, are generally exempt from 
average - contributions; but in voyages from Cadiz and Liſ- 


bon, where the carriage of gold and ſilver makes a great part 


of the ſhip's profit or freight, if a perſon, under the cloak of 


going paſſenger, thould conceal either in his trunks, or about 
bis body, any ſuch conſiderable ſum of money or jewels as 
would not be ſuffered without paying a freight, he muſt, when 

diſcover:d, not ovly ſatisfy the freight, but alſo contribute to 
any jettiſon. It is eee 


countries, for the proprietors of whatever gold, filver, or 


| jewels pay freight in merchant- ſhips to contribute to a jetti- 


ſon for their full value; and the worth of ſuch precious com- 
modities being known, the care of them will be increaſed in 
proportion to their worth, to prevent their being thrown 


Overboard 


ondon, and moſt other 


81 


in 
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_ overboard promiſcuouſly with other things ; and hence their 


preſervation redounds to the common. benefit. 


The ſeveral particulars that are admitted into general or 
groſs averages are as follow. 


1. All damage that a ſhip ſuffers in her apparel and cargo, 
in defending her againſt an enemy, privateer, or pirate. 


2: Extraordinary pilotage and charges which a ſhip thall be | 


at in ſpringing a leak, or being obliged to take ſhelter in a 
harbour, by having received ſome other damage. 


3. The neceſſary expenſes for aſſiſtance to get clear, when 


a ſhip is run aground, or the Charges of lightening her on 
ſuch occaſions. 

4. Whatever a maſter may have agreed to pay for the 
ranſom of his ſhip and cargo to any privatoer or Pirate when 
taken. 


5. What may he 3 in the care and extraordinary 


attendance on either officers or ſailors wounded in defence of 


the ſhip; and alſo what rewards may be promiſed by articles 


to the widows and children of thoſe who may unfortunately 
loſe their lives in the engagement. 

6. The extraordinary gratuity which a maſter may have 
promiſed to his men, to animate them to a ſtout defence or 
ſalvage of the veſſel. 


7. All maſts, cables, and rigging, either llipt, cut, or car- 


ried away; and all ſails or other appurtenances torn or ſpoil- 
ed in order to ſave the ſhip. 

8. All that is thrown overboard, or damaged by a jettiſon, 
for the ſhip's ſatety. 

9. The value of any goods or ſtores taken away or plun- 
| dered by privateers, or other commiſſioned ſhips, with a pro- 
miſe to pay for them. 

10. Charges occaſioned by any extraordinary quarantine, 
and other unavoidable accidents. 

11. Whatever holes are cut in a ſhip, in order to have the 
water run out, or conveyed to the pumps, when by ſhipping: 
a ſea ſhe is filled. 

12. The ſhip's boat, if cut away from its faſtenings, and 
| ſet adrift, 

13. The expenſe of getting a ſhip afloat after running a- 
ſhore, and that of repairing the damaged works under water. 

14. Goods loſt by being pur into any other veſſel or lighter, 
and there periſhed, when otherwiſe they wen havy been 


thrown overboard, | | 
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15. The charges which a maſter pays for bringing his ſhip 
to a place of ſafety on being chaſed by an enemy; or if ſhe 
lay in a dangervus part, waltin. for a fair wind, or convoy. 

16. The charges of lawyers, attorneys, and procurators, 
for recl-iming ſhip and cargo. Travelling. exp: nſcs of per- 
ſons concerned in the foli_itation ; gratul ies given on ſuch 
occaſions; proteſts; tavern-expenſes ar . meetings about it; 
poſtages, commiſſions to merchants or factors who have the 
direction and care of it; brokerage. | 

17. Charges for the hir:: of anchors and cables, ere. 

18. Li thte rage fer the u Hading and demurrage. 

19. Horſe, cart, and 3 ire when goods are carried 
over land. 


20. Gratuities to lords of. manors, and proprietors of 


lands, for leave to dig a ſhip off that is drove aſhore above 
high-water mark, either by a'ftorm or tide, and the charges 
in. pertarming „ : 

21. Coſt of repairs to carpenters, blockmakers, ſmiths, 
ſailmakers, Ec. 

22. Charges of laying in freſh ballaſt ; ; rewards promiſed 
to the ſailors more than their wages for extraordinary labour 


in the ſhip's preſervation. 


23. Intereſt, Opie of inſurance, and commiſſion on 

monies diſburſed, 

224. Charges of victualling and guarding the ſhip during 
her detention, with coſt of inſpecting cuſtomhouſe— regiſters, 

to find out who may be concerned or proprietors, 


Theſe particulars are collected from the ordinances of ſe- 
vera] countries, and Mr Langenbeck's annotations. 


The ſum on which a general aierage ought to be compu- 
ted, is fixed by examining what the whole ſhip, freight, and 
cargo, if no jettifon had "been made, would. have produced 
nett, if they had all belonged to one peiſon, and been ſold 
for ready money; and. this is the ſum whereon the repartition 
ought to be made, all the particular goods bearing their nett 
proportion, neither more or leſs. 

3. Of par ticular averages. 


/ 

Ever fince the year 1749 it hath been the cuſtom in Eng 
land for the infurers fo pay no particular average under 3 per 
cent. and in moſt places of Scotland where there are inſu- 
rarce-othces under 5 per cent. In Hamburg gengral averages 
are not gar if they do not amount to 3 per Tent, but in Lon- 
| | don 
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don general averages are always ſatisficd, be they ever ſo = 
ſmall. There is certainly a deficiency in almoſt all ordinances 
relative to particular averages, in not fully explaining when, 
and after what manner the damaged ſhall be deemed to exceed 
3 per cent. For inſtance, if in a cheſt containing 100 pieces of 
linen, three pieces are deducted for damage, and as ſuch al- 
lowed to the buyer, the loſs ought to be recoverable from the 
inſurers whether that cheſt was in a policy by itſelf, or a- 
mongſt a parcel of an hundred cheſts; for why ſhould not a 
perſon who hath inſured and paid an equal premium for 100 
cheſts, have the ſame advantage as he that is inſured but for 
one? Suppoſe a merchant has ſhipped 101 bales of goods from 
Ns x. to 101. of which, on arrival, three bales are by ſea, 
or ſome other accident, ſo ſpoiled as to be worth nothing; if 
the damage be calculated as on the whole value of 101 bales, 
it will not amount to 3 per cent. and is by moſt inſurers 
thought not to be recoveravle by the inſured, eſpecially if the 
inſurance be made, without expreſsly declaring in the policy 
the particular ſum inſured on each bale. It is more than pro- 
bable, however, were ſuch a cate. rightly explained to a jury 
of merchants, the inſurers would ve condemned to pay the 
value of theſe three bales, in the ſame manner as they would 
il it had been expreſſed how much was inſured on each bale, 
or as if the 101 bales had been inſured in five different or 
diſtinct policies; in which caſe, ſuppotinz a bale totally loft 
in ccach of three of the parcels, the underwriters would cer- 
tainly have been liable for the loſs, as it would have been 
more than 5 per cent. The law or cuſtom by which un- 
derwriters are not chargeable with any particular loſs below | 
3 per cent, was no doubt made to free the infurers from the 
vexation of being called upon to make up every frivolous da- 
moge that might happen in a few pieces of a cheſt or bale; 
bur it certainly would be wrong, notwitaftanding an inſu- 
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france ſhould be made under the general expreſſion of goods 
or merchandiſe, to conſider each different parcel or kind of 
2 oods as a part of the whole, when it may amount to a con- 
Z fiderable value: it ought certainly to be confidered by itſelf ; 
I and if the damage in that cheſt or parcel] amount to 3 per cent. 
= of the value of the cheſt or parcel, the inſurers ſhould be 
= accountable, However, as this may admit of diſpute for 
: want of eſtabliſhed rules, it is beſt for the inſured to put the 


matter paſt queſtion, by explications in the policy. 
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6. Of barratry. 


In London and Antwerp, according ta Stracia, and as it is 


expreſſed in an Ancona policy of the year 1567, the inſurers 


were even fo early as then obliged to anſwer for the barratry 


of the maſter ; and a policy of Florence, of the year 1523, 
alſo comprehends the riſk di barrateria di padrone e di con- 
trebanda, di Veneziani, ſalva di ſtiva e dogana. Ihe new 


Stockholm ordinance of 1750, declares, ** That the inſurers 


alſo ſhall be anſweratle tor all the damages that may hap- 


<< pen to the ſhip and goods through negligence or knavery 


« of the ſhip and crew, of whatever kind they be, and that 
6 they may ſeek their redreſs againſt the maſter.” But this 
ordinance makes a diſtinction: for in caſe any goods ſhould 
be miſling or loſt, for which a bill of loading hath been lign⸗ 


ed, the inſured ſhall firſt have recourſe againſt the maiter's 


perſon and eſtate, and for what falls ſhort in theſ: againſt 
the ſhip and freight; but if all is not ſufficient, he then 
has a right to ſue the inſurers for the deficiency. T'he moſt 


ancient record that is found in England concerning this 


matter is that in Edward III. 's time, where one brought an 
action of tre paſs againſt the maſter for an embezzlement by 
his mariners of twenty- -two pieces of gold, a bow, a ſheaf of 


arrows, 2. ſword, and ſome other things, and adjudged he 


ſhould answer. This record was certified into chancery, in 
order to have it ſent into the King's-bench, to enable the 
plaintiff to bring an action upon the ſame judgment in any 
place of England where he could meet with the defendant ; 

part of which runs thus : Et prædictus Furdanus veuit et dicits 
quod lex de Oleron talis eſt, quod fi aliqua bona et catalla magiſiro 
alicujus navis liberata ſunt cuſtodienda, unde idem magifter, pro 
eiſdem vel pro aligua alia re, in eadem navi acta manu capit, illi 


modo magiſter nauis tenetur reſpondere, non alio modo; et ſuper. 
hac petit judicium. Et prædictus Hen. dicit, quod unufquifque 
magiſter tenetur reſpondere de quacunque tranſgreſſione per ſer-. 


vientes ſuos in navi ſua facta; et petit judicium ſemiliter. 
The whole of this is recorded in Molloy de jure maritimo, 
e. . 616. 

Where a ſhip was inſured againſt the barratry of the ma- 


ſter, &c. in an action e thereupon, the jury found, 


that the ſhip was loſt by the fraud and negligence of the ma- 
ſter ; the court held, that if the maſter rus away with the 
ſhip, or embezzle the goods, the merchant may have an ac- 
tion againſt him; for it is reaſonable that merchants who ha- 

Tl Zard 
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zard their ſtocks in foreign trade, ſhould ſecure themſelves in 


what manner they think proper againlt barratry of the ma- 
ſter and all other frauds; and this muſt be intended fraud in 


the maſter, not a bare neglect: and they. all agreed that 
fraud is barratry, though not named in the covenant, but 


- negligence ougnt not. I Mod. c. 230. 231. | 
Cambridge brought a writ of error upon a judgment given. 
againſt him in the common pleas, in an action brought by the 
plaintifF upon a policy of inſurance of the ſhip Riga Merchant, 
at and from Portmahon to London; and Serjeant Braithwayte 
for the plainti in error inſiſted, that the judgment was er- 
roneous, becauſe the breach was ill aſſigned; becauſe the 
policy was, that the defendant Cambridge ſhould inſure the 
{aid thip, among other things, againſt the barratry of the ma- 
ſter, and all other dangers, damages, and misfortunes which 
ſhould happen to the prejudice and damage of the ſaid ſhip ; 


and the breach aſſigned was, that the ſhip, in the ſaid voyage, 


per fraudem et negligentiam magiſtri nauis predifte, depreſſa et 
fſubmerſa fuit, et totaliter perdita et amiſſa, et nullius valoris 
devenit, his he inſiſted was not within the meaning of the 
word barratry, but the breach ſhould have been expreſs, that 
the ſhip was loſt by the barratry of the maſter, Beſides, the 


owner of the goods hath a remedy againſt the owners of the 


ſhip for any prejudice he receives by the fraud or neglect of 
the maſter; and therefore there is the leſs reaſon the inſurer 
ſhould be liable. Beſides, if the word barratry ſhoald import 
fraud, yet it does not import neglect; and the fact here al- 
leged is, that. the ſhip was lolt by the fraud and neglect of 
the maſter. But the court was unanimoully of opinion, that 
there was no occaſion to aver the fact in the very words of 
the policy; but if the fact alleged came within the meaning 
of the words in the policy, it is ſufficient. Now, barratry im- 
ports fraud, (du Freſne glofſ. veria barratara, fraus, dolus ), 
and he that commits a fraud may properly be {aid to be guilty 
of a neglect, viz. uf his duty. Barratry of a maſter 1s not 
10 be confined to the maſter's running away wiih a ſhip, and 
the general words of the policy ougat to be conftrued to ex- 
tend to lofies of the like nature, as thoſe mentioned before. 
Now, loſſes ariſing from fraud of the maſter are of the fame 
nature as if he had run away with the ſhip, ſuppoſing barra- 
try was to be confined to that which it is not. becauſe it 
imports any fraud. The judgment was affirmed, April 27. 


1724. Stran. 581. 
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Hav the 1 7s to be borne when two ſhips r. run foul 55 ane 


another. 


0 


Moſt madern marine laws ordain, that when two ſhips no- 


wiſe wilfully but aceidentally run foul of cach other, they 
ſhall equally bear the loſs or damage which enſues. But if 


the moiety of the damage done to one of them ſhould exceed 


the value of what the other can make good, no claim ſhall 
extend farther than the produce of the whole; ſo that the 
owners, by giving up what was theirs, are freed from any fur- 
ther demands. The cuſtom of dividing the damage equally, 
which happens by ſuch accidents on each ſhip, was not here- 
tofore general; for in ſome parts an eſtimation of both ſhips 
and cargoes was made, and each bore the damage in propor- 
tion to their value. In the 68th article of the laws of Wiſty, 


it is thus expreſſed : << If it happens that by ſhips running 


© foul of each other, one of them with her cargo be loſt, 
the goods in both ſhips ſhall be appraiſed, and what is loft 
cc be rated at ſo much in the pound, on the value of what 
« each had in, and the ſame poundage ſhall be calculated on 
<< the value of the ſhips.” 

_ Molloy, de jure maritimo, l. 2. c. 6. $ 10. ſays, © If two 
< ſhips happen to encounter, and croſs each other, and the 
c crew ſwear their innocence, contribution muſt be made by 


8 a juſt equality; but if one periſh, as there can be no me- 


© dium for proportioning the loss, ſo there would be no con- 
„ „„ 


8. 07 | * 


The premium which an inſurer receives, binds him to an- 
| ſwer for all ſuch damages and loſſes as are exprefled in the 


policy ; ; and if the inſured pay more than a. common pre- : 


mium, it muſt certainly imply a reafon why more than the 
current premium at the time was given, and an inſurer, by 
accepting it, tacitly admits ir to be a ſufficient conſideration 
. for any cCircumftance whatever; ſo that this extraordinary 
premium being proved, allegations of concealments, or un- 
certain rumours of retardments, will be of 1 no great weight a- 
gainſt the inſured. 

"The payment or non-payment of a premium before a loſs 
happens, rakes no alteration in an inſurance, according to 
the preſent cuitom, as the inſurers may inſiſt upon their being 
fatisfied at the time of their underwriting, if they do not in- 


cline to give credit for it. At London, Edinburgh, and 


Glaſgow, 
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Glaſgow, when inſurers ſign to brokers, and office-keepers, 
it is they only who are to be looked on as debtors for the 
premium. „ e e 
When an inſurer hath an open account directly with the 
inſured for the premium, in caſe of the inſured's failure, it is 
preſumable, that he bath a prior right againſt the goods he 
inſured, when arrived, if remaining on board. A caſe which 
was decided at Hamburg, where a bill of lading of goods 
for account of a perſon in France, was pawned by the fac- 
tor to whom they were conſigned, together with a policy of 
inſurance he had made on them, ſeems pretty much calcu- 
lated to confirm this opinion. The queſtion in this caſe was, 
which ſhould firſt be ſatisfied, the premium, the loan, or the 
proprietor? As it happened that the proprietor had not in- 
ſured the goods in France, the inſurance done at Hamburg 
in caſe of a loſs, muſt have been recovered, either for his be- 
nefit or that of the lender; it therefore was but reaſonable 
that the inſurer ſhould be paid his premium prior to both. 
Hence premiums of inſurance are a kind of hypothec of the 
goods inſured, and bills of lading and policies of inſurance 
are but bad ſecurities to lend money on; becauſe, if the 
aforementioned goods had been infured elſewhere by the 
ſhipper, or right owner of them, the inſurance made by him 
who pledged them would not have been paid in caſe of a 
lofs..._ | | | 
In caſe the inſurer fails while the inſured's property is at 
riſk, by the ordinances of moſt countries, the inſured is at li- 
berty to make inſurance de novo, and to draw back his pre- 
mium, at leaſt to become a creditor for the premium if it 
hath been paid, and accordingly ſhare pro rata of whatever 
the bankrupt's eſtate produces ; but if a total or partial loſs 
hath happened, and been made public previous to the inſurer's 
failure, the inſured can only claim to be admitted as'a creditor 
on the inſurer's eſtate. Amſt. Ne 536. Hamb. Ne 965. 
© Stockh. N 1098. 7+ 25 LD | 
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9. The documents requiſite to recover a loſs. 


It is not eaſy to enumerate the different proofs or documents 
requiſite to aſcertain and recover a loſs. — We ſhall. conde- 
ſcend on a few. | | 


It is common for the inſurers to aſk, 
1. What is inſured elſewhere upon the ſhip or goods for 
which the loſs or damage is demanded ? 2 


2. It 
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e ordinary to aſk for the proteſt, which is a declara- 
tion upon oath uſually made by the maſter and ſome of his 
people, before a juſtice, notary-public, or conſul, at any place 


where they firſt arrive, ſetting forth whatever bad weather 1 
they met with in the voyage, or any other accident that be- ” 
fel them; as alſo what precautions they took to guard againſt c] 
the ill conſequences to be apprehended from thoſe accidents, 5 
with the motives they had for going into any other harbour : 


than that they were bound to; which fort of proteſts are ] 
now become almoſt a mere matter of form, as a notion is pl 
propagated at ſome places, that if the maſters neglect proteſt- 


ing immediately after their arrival, againſt the damages that ; 
have reſulted from any bad weather, they make themſelves _ 
anſwerable for thoſe damages that ſhall be found in any of the * 
goods aboard, from which they believe a proteſt frees them. 0 
But this cannot be ſufficient to clear them on all occaſions. of 
1 It is true, the French ordinance of 1681, fit. 10. de conges of | 10 
rapports, art. 4. injoins, “ that all maſters ſhall be obliged to © 
8. make a report within twenty-four hours after their arrival, 3 
s before the lieutenant or judge of the admiralty, of all that 
1 & hath happened in their voyage.” But it is to be preſumed, . ry 
| that the intent of this order is only to prevent the making 5 
| any partial declarations, by not allowing time and room for 1 
| it; which might have ſome weight where the maſter was no Yn 
| way concerned, and not when the queſtion is, whether the 0 
| damage did not proceed from his own carleſſneſs, bad flow- | 
| age, or defect in caulking of his decks; for, on any appear- TY 
| ance of ſuch neglects, the proprietors of the goods have a 15 
right, notwithſtanding the proteſt, to inſiſt that the ſhip be a a 
viſited, and a particular examination of the crew taken, how * i | 
and where theſe goods were laid. At Hamburg it is the cu- BY 
ſtom, ſoon after the ſhip's arrival, though not juſt within ” 
twenty-four hours, to ſend a printed notification to every per- | - 
fon who hath goods on board, importing, that the maſter | 4 
fears his cargo may have received damage; the intent of this A png 
is, that all who have goods to receive, may ſend to inſpect | 1 
the ſhip and the places where they were ſtowed, before they 1 
take them aſhore. This is certainly a very prudent precau- ; of 
tion, and greatly tending to the maſter's juſtification, At K 
London maſters ſeldom do any thing more than to have their | H. 
intentions of making a proteſt noted before a notary- public, f 
without giving any information to the perſons who are to re- 1 
ceive. the goods, Cc. 1 5 Pe 


3. For the bills of ſale, and often for the cuſtomhouſe- 
e | | | regilters, 
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regiſters, to find out the owners when inſurance is made on 
the body of a ſhip. | = | 

4. For bills of lading ſigned by the maſter, which are 
uſually called for to prove an intereſt in goods; but if there 


is any apparent reaſon to diſtruſt their being genuine, all ſuch. 


clearances or regiſters from the cuſtomhouſes as are ordinarily 


given where the ſhip hath been diſpatched, are called for; and 


upon proofs of ſuch authority a greater dependence in general 
may. be made than upon mere bills of lading; more © 

ly upon certificates from thoſe regiſters which the Spaniſh 
ſhips, in their Weſt-India trade, carry along with them, and 
of which duplicates remain behind in the cuſtomhouſe. For 


the manner of making ſuch a regiſter is, that every perſon who 
hath goods to ſhip, previous to their imbarkation, gives an 
account of their bales and marks, and pays a duty for them, 


either by weight or meaſure, which is explained in a cocket; 
and when they paſs the gates, or go to be ſhipped, they are 
ſearched to ſee whether they correſpond with the entry deli» 
vered in, and if they do, each parcel is marked with a cuſtom- 
houſe-ſtamp, and the cocket ſigned by the ſearchers : when 
on board, another ſct of viſitors re-examine them, and put 


their camplido upon each cocket, out of all which the gene- 
ral regiſter is framed, to go by the ſhip, in order to a re- exa- 


mination by the King's officers, at the places of unloading 
in America. e SO 

By an ordinance of Hamburg anno 16023, it is ſaid, that 
every maſter is diligently to inſpect the ftowage of the goods, 
and to take care they be not expoſed to damage; for if any 


enſue, or they be diminiſhed through the maſter's fault, or 


| that of the mariners, the former ſhall be obliged to make fa- 
tisfaction to the merchant for the ſame. And it is remarked 
in Langenbeck's annotations upon this law, that although the 


city of Bourdeaux, as well as ſeveral others both in France 


and Italy, where wines are ſhipped, keep a ſet of ſworn la- 


bourers, or ſtowers, to ſtow goods well aboard of ſhips, the 


maſter is not thereby freed from ſuperviſing, or being anſwer- 
able for the ſtowage, as ſome of them have pretended, becauſe 
the ſtowers muſt put them in ſuch places as the maſter or his 
officers direct. And the inſufficiency of ſuch a plea was pru- 
ved in a law-ſuit carried on there before the admiralty in 
Hamburg in 1725, by Teſfier againſt Capt. Detloft. 
In moſt policies the time is expreſſed when inſurers ſhalt 
pay in caſe of a loſs. At Hamburg, where-elſe no abandon 


of effects is admitted, the ordinance fays, No 939. * that 
Vor. I, 2+ : © when 
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& when a ſhip bound to a place in Europe ſhall not be heard 
* of in three months beyond the uſual time for ſuch a voy- 
ce age, ſhe may be conſidered as loſt, and the inſured is per- 
< mitted to abandon ſhip and cargo to the inſurers, and to 
„ demand payment of the ſums they have reſpectively under- 


<< wrote. The inſurers ſhall be obliged to pay 92 per cent. 
<< within two months from and after the time ſuch abandon 
„ was notified to them, on behalf of the inſured, by the bro- 
< ker, or their diſpatcher.” And in Ne 940. © That in caſe 
< the inſurers ſhould make any demur to pay within the be- 


cc fore-limited time, the inſured may ſtay until fourteen 
4 months are elapſed from the time of the ſhip's departure, 
& and then the inſurers ſhall be obliged to pay 100 per cent. 
c without any deduction: and if the inſured deſires in the 


„ mean while to have ſecurity given, they ſhall be obliged to 


cc give it.“ But whenever there is certain advice that a 


| ſhip is loſt or taken, and her ſalvage and recovery deſperate, 


the ſame ordinance directs, N 961. That the inſurers ſhall 
c be obliged to pay at the rate of 98 per cent. within two 


months from and after the time that ſuch loſs hath by the 
©. broker been notified to them, provided that ſuch loſs hath 
ee before been proved by the proper and neceſſary docu- 


< ments.” | | 

It is appointed by the ordinance of Amſterdam, Ne 573, 
that a loſs is to be paid within three months after its being 
notified; by that of Copenhagen, Ne 1259. within two 


months after proof; by the recapilacion des leyes de Indias in 


Spain, Ne Tos. within fix months after its being duly proved, 
and within eight-en months after the ſhip has failed, if no 
advice is received. At London it is cuſtomary with the in- 


- ſurance-companies, in a week after the adjuſtment of the loſs, 


to pay 98 per cent. deducting a half per cent. for prompt pay- 
ment; the private inſurers pay the ſame ſum of 98 per cent. in 
a month after the loſs is ſettled, and both the one and the o- 
thers, in caſes of ſalvage and reclaims, are always very ready 


to advance ſomething to account, for carrying on ſuits, either 


upon the reaſonableneſs of the thing, or a tender of proper 
ſecurity. At Glaſgow and Edinburgh, upon ſettling the loſs, 
the underwriters g 
red can fell for ready money, allowing .diſcount for the time 
to run. 


| 1 o. Of return of premi um in caſe of convoy or over-inſurance. 


It is ordinary, when the inſured expects convoy, to agree 
| | tor 


rant bills at three months, which the inſu- 
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for a certain premium without convoy, ſo much thereof to 


be returned in cafe of convoy; and it is likewiſe an univer- 
ſal cuſtom, that in caſe too much is inſured, or inſurances 
made at divers places without fraud, the firſt. ſhall ſtand good, 
and the laſt inſurers ſhall return the premium, keeping only 
per cent. for their trouble of keeping a book or account of 
it. It ofien happens that goods are inſured to come in certain 
ſhips expected from abroad, which do not come by them ; and 
as in this caſe no riſk is run, the inſurers are obliged to re- 
turn the- premium as above. Sometimes ſhips that have be- 
gun to load change their voyage, and unload again what 
they have aboard; under which circumſtances the inſurers 
are intitled to ſomething more than half per cent. for the time 
the riſk continued, though, whilſt the ſhip was in port, it 
could be but very ſmall. The ordinance of Amſterdam, 
No 534. allows in ſuch caſes to keep 1 per cent. And the 
Stockholm ordinance, Ne 1072. directs, that it ſhall be fo 
much as impartial arbitrators, or their judicial court of in- 
{urances, ſhall adjudge. At London it is commonly inſiſted, 
that all who have inſured on goods expected for one and the 
ſame perſon's account, without particulariſing them, whether 
they be comprehended in one or more policies, and under- 
wrote ſooner or later, ſhall contribute equally to any loſs, or 
the return of premium, if over-inſured ; which would be 
right had all the ſeveral policies been ſigned before any goods 
went on board, but not otherwiſe. For, ſuppoſe a perſon who 
expected goods from Jamaica in the ſhip Sailſure to the value 
of L. 5000, inſures L. 2000 proviſionally at the London in- 
ſurance- office, under the general expreſſion of merchandiſe, 
before he knew of any goods being ſhipped, on his receiving 
advice ſome time after that the value. of L. 2000 was gone 
on board, he got L. 3000 more inſured by the royal- inſurance 
company. Now, it would ſeem plain, that L. 2000 value 
of the goods firſt ſhipped ought to be applied to the London 
infurance-company, and not mixed with the goods loaded 
laſt. For it is poſſible that the Sailſure might have periſhed 
in the harbour by ſome accident, with only the firſt-ſhipped. 
goods on board, and before tne reſolution was taken in Lon- 
don to, increaſe the inſurance, conſequently the royal-ex- 
change company would not have been comprehended in the 
faid loſs, The ordinances of moſt countries with reſpect to 
this particular leave room for law-ſuits, as not being ſuffi-. 
ciently explicit. The laws of France, Holland, Hamburg, 
and Stockholm ordain, that only the perſons who underwrote 
a 1 8 one 
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one and the ſame policy ſhall ſtand upon an an equal footing, 
and that the firſt-ſivned policy ſhall] firſt ſtand good, which 


| likewiſe would admit, upon an appeal to equity, of ſome dif- 
tinction. SI | 3 


When an inſurance is intended to be done abroad, and at 


home, an explanation in the policies on both ſides, which 
ſhall have the preference, or ſtand good firſt, is a very mate- 
rial circumſtance, becauſe this cannot be decided by the dates 
alone. For inſtance, a perſon refiding in Hamburg had the 
value of 10,000 rix dollars, or L. 2400 Sterling, to ſhip for 
Liſbon, and had actually loaded on the 1ſt of July to the 


value of 4000 rix-d«lars, and thereupon gave an order of 


that date to his correſpondent in London, to get infurance 
done for L loco Sta ling, without any limitation either in 
premium or circumftances; and on the 4h July he got 
infured at Hamburg the remaining L. 1400, or 58333 1ix- 


dollars, although he had not then ſhipped more than the 
firſt mentioned 4000 rix-dollars; but the 5th of July ſome 


circumſtances occurred that induced him to alter his deſign, 
and to reſolve on ſhipping no more : now, the query is, who 
_ ought to make a return of premium, according to the ſenſe 
of the Hamburg ordinance ?. To determine this, it ought to 
be conſidered, that, notwithſtanding the underwriting of the 


London inſurers muſt. be of a later date than that of the 


Hamburg inſurers, who underwrote the 5th of July, becauſe 
the order ſent to London on the 1ſt of July could not poſſi- 
bly arrive there before the 7th, and therefore the underwri- 
ting in London could not be before that or the next day; yet 
it ſzems evident, that the inſurance in London, though later 
in date, ought to ſtand good before that made at Hamburg: 
for if between the firſt of July, that the order for inſurance 


was ſent to London, and the 4th of the fame month when 


it was made at Hamburg, the ſhip had been burnt, this laſt- 


mentioned inſurance could not have taken place, and conie- 
quently that done in London, on the order given on the iſt 
of July, muſt have borne the entire loſs of theſe firſt-ſhipped 


_ goads; therefore the return of premium ought to be made by 


the Hamburg inſurers, notwithſtanding it is ſaid in the or- 


dinance of that city, No 919. © That the policy which is fult 


in date ſhall firſt ſtand good.“ 
nts 7 re- inſurances. 


Re- inſurances may be as juſtifiable, and made with as little 
ſcruple as inſurances, provided the true motives for doing 
| | | them 
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them are not concealed. By an act of parliament paſſed in 
England 25th March 1747, No 1297. It is enacted, © That 
ce jt ſhall not be lawful to make re- inſurance, unleſs the in- 
e ſurer ſhall be inſolvent, become a bankrupt,. or die; in 
e either of which caſes, ſuch inſurer, his executors, admini- 
6 ſtrators, or aſſignees, may re- inſure to the amount of the 
e ſum before intured, provided it ſhall be expreſſed in the 
policy to be a re-infurance.” The liberty given in this act, 
for the executors of an inſurer who dies folvent and in good 
circumſtances, to re- inſure, is very neceſſary, and will often 
be done by his heirs to ſecure the eſtate he hath left. But to 

make re-inſurances for inſolvent inſurers, or for thoſe who be- 
come bankrupts, will ſeldom happen. The inſured will na- 
turally take care of themſelves, by making freſh inſurances as 

| ſoon as poſſible, and not neglc& to put the loſs of the princi- 
pal out of the queſtion, when they can do it by only paying 
a new premium. It is highly expedient for the inſured, in this 
caſe, not to wait on what is never likely to be done, but to 
do the beſt for himſelf by making a new inſurance; and ſup- 
poſing the bankrupt's adminiſtrators were to re-inſure, if a loſs 
happened, as the premium of this re- inſurance muſt come out 
of the common ſtock, it would ſeem that the recovery of ſuch 
loſs ought to come to the common benefit. 


12. Of inſurance on lives. | | 


Mens lives with good reaſon are and may be inſured, to ſe- 
cure to a creditor the reimburſement of a ſum advanced to his 
debtor for purchaſing a poſt or place, out of the income of 
which he may have a ſufficiency, beſides his maintenance, and 
expenſes, intereſt, and premium, to pay off yearly a part of the 
capital: however the lender ought not to inſure the life of 
the borrower without having his conſent. In ſome places in- 
ſurances are not permitted on the lives of perſons at the head 
of government; as at Genoa Ne 155. no inſurances may be 
made, ſme licentia ſenatus, ſuper vita pontificts, negue ſuper vita 
imperatoris, neque ſuper vita regum, neque cardinalium, neque 
ducum, principum, epiſcoporum, neque aliorum dominorum, aut 
ber ſonarum eccleſiaſticurum, ſeu ſecularium in dignitate conſtituta- 
rum. In London however people may make inſurance on any 
one's life without exception; and the inſurers ſeldom inquire 
much, if there ate good or bad reaſons for ſuch an inſurance, 
but only what the perſon's age is, and whether he be of a good 
conſtitution, The common premium on a good life, from 
twenty to fifty years of age, is 5 per cent. and from fifty to ſix- 
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ty years of age, © per cent. per annum. But theſe premiums are 
bigher than wy computations founded on obſervations con- 
cerning the probability of human lite will warrant.—— People 
yght by all means to be prevented from getting inſurances 
Jone with finiſter views, eſpecially that inhuman one of com- 
mitting murder, to gain the ſum inſured ; an inftance of 
which villany happened a few years ago in a London a- 
pothecary, who 2 got his wife's life inſured, ſoon 


after killed her. Underwriters ought therefore to inform 
themſelves of the motives why an inſurance is required, and 


ot to be contented with obſcure, plauſible, or fictitious rea- 


ſons. It is indeed true, that the inſurers are not obliged to 
pay to a murderer convict, as happened in the cafe of this 
apothecary ; yet this does not reſtore the life ſacrificed. A 
great part of the inſurance done on lives in London are for 
people who have certain expectations in reverſion, after the 
death of ſome friend or relation, whoſe poſſeſſions they have 


a mind in ſome meaſure to anticipate by theſe means. But 
ſuch inſurances ſeem not eaſily to be juſtified, as they fru- 


ſtrate the intention of the bequeather, and frequently overſet 
a good deſign: and a fine eſtate may be ſoon anticipated by 
this irregular method, | 


. 


All ordinances of inſurances allow it to be made upon the 
lives of captives in ſlavery ; but to ſubſiſt no longer than the 
bondage does, or till the perſon be redeemed. An office for 
the inſurance of lives at Serjeants-Inn was erected the 25th 


July 1706, by a charter from Queen Anne granted to the then 


- 


incorporating them and their ſucceſſors, by the name of the 
<« amicable ſociety for a perpetual inſurance- office, whereby 


they might provide for their wives, children, and other rela- 


tions, Sc.; and the chief view of the Biſhop of Oxford ſeems 
to have been, to induce clergymen to fave a premium out of 
their yearly income, for inſuring their lives, ſo that when 
they died, their families might recover the ſums inſured, which 
| hath been a comfort to many perſons.—— This ſeems to be 
a good inſtitution, and carries in it a view, not the leaſt be- 
neficial for thoſe for which inſurances on lives were originally 
deſigned. The lives of cattle may likewiſe be inſured, pro- 
vided the infurance is made before any reigning diſtemper 


hath got amongſt them; in this caſe the value of the cattle - 


ought to be aſcertained in the policy as well as the period 
ben the riſk begins and ends. | 


I 3. Inſurance 


Lord Biſhop of Oxford, Sir I homas Allen, and others, for 
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Ts 3. Inſurance on lotteries. 


It hath ſometimes been practiſed, when a lottery was on 
foot, to inſure for a certain premium, that a ticket ſhould not 
be drawn a blank; and if it was, that the inſurer ſhould pay 
for that ticket a certain ſum agreed on. In order to have a 
clear idea of the deſign of inſuring tickets, it will be proper 
to take notice, that not above one half of the tickets in any 
lottery are fairly fold out to the public before the drawing; 
that is, ſo as not to come to market again : for a great many 
people buy a quantity of tiekets, without any intention of ven- 
turing a ſingle ſhilling in the lottery. Theſe buy at a low 
price, and when they find an opportunity of ſelling to advan- 
tage, they bring them to market again; and if this opportu- 
. nity does not offer before the drawing begins, they generally 
inſure them; for which purpoſe there are a ſet of underwriters 
who open offices in Jonathan's, and paſte up their names over 
their ſeveral ſtalls nearly in this manner: Tickets inſured from 
&« blanks by A. B. and company:“ their principal buſineſs 
is to inſure tickets from blanks, or, in other words, to give an 
undrawn ticket for every one that is drawn a blank, during 
the time they are inſured. This branch of inſuring is calcu- 
lated to ſerve thoſe who go into the wheel with a number of 
tickets, deſigning to ſell them at a 1 price, if they grow 
ſcarce, or the great prizes happen to ſtay long in the wheel; 
but whether the inſuring tickets in this caſe, or the riſking 
the chance of the wheel, and buying freſh tickets, in the 
room of thoſe drawn blanks, with the money that is ſaved by 
not inſuring, be moſt eligible, is a matter of doubt. 

The price of inſurance from blanks runs generally betwixt 
55. and 5 I. as the drawing advances; and it ſets off at firſt lower 
or higher, in proportion to the number of blanks there are to 
a prize in the ſcheme of the lottery, and as the rifk is leſſer or 
greater. This inſurance is for real property; but there is a 
gaming kind of inſurance not leſs conſiderable than the 
former, and full as profitable. — As the gentlemen inſurers, 
previous to the opening their books, have held a committee, in 
which the niceſt calculations have been made, and the price 
fixed, with the moderate allowance to themſelves of 25 per 
cent. profit upon the whole; it is a matter of indifference to 
them, whether the perſons who bring a liſt of numbers to in- 
ſure are really poſſeſſed of thoſe tickets or not, provided they 
comply with the conditions required of thoſe who are really 
poſſeſſed of tickets; vi. to deliver up the blanks when drawn 
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in exchange for undrawn tickets. I am therefore at liberty 
to carry any indifferent number, or the number of my ticket, 


(if I have one); the only difference is this, that in the one 


caſe I give up the blank for an undrawn ticket, and in the o- 


ther | allow the value of the blank, and take either an un- 
drawn ticket, or if I am no adventurer in the lottery, the 


value of an undrawn in money. Another method of ga- 


ming is to inſure for prizes; that is, to give in any liſt of 
numbers whatever, and if any of them are drawn prizes du- 


ring the time they are inſured, I receive for every prize ſo 


drawn the value of L. 20 prize in money, The price of in- 


ſuring in this manner is generally from 1 5. 6 d. the firſt day 
to 55. towards the end of the drawing, . | 


14. Inſurance from fire. 


_ _ Inſurances from fire are introduced almoſt into every coun- 
try under one denomination or other. At London inſurances 


of this kind are obtainable at ſuch eaſy rates, that there are 
tew merchants but chuſe to be inſured for their own quiet, 


Beſides, this premium adds to their credit both at home and 


abroad, when it is known that the great capitals lying in 


their houſes and warehouſes are thus ſecured from the flames. 


Here the premium on brick houſes, or goods lodged in them, 


is but 25. on each 100 l. to the value of 1000/7. and 25. 64. 


to the value of 2000/7. excepting where hazardous trades are 


carried on, ſuch as ſugar-refiners, diſtillers, and chandlers, or 
on dangerous commodities, ſuch as hemp, flax, &c. as will 


appear by the propoſals and policy of the London inſurance- 
company, N 1332. which hath taken a very good and ne- 


ceſſary precaution, by inſerting the condition, that whenever 


any houſes are burnt, it ſhall be optional to the ſaid company 


either to pay the Joſs or rebuild them. For this takes away 
the temptation from all inſured leaſeholders of deftroying 
their houſes, as the landlords, and not they, in ſuch cafe, would 
be benefited by it. And it is a ſimilar good diſpoſition, that 


when goods are bu-nt, the inſurers ſhall have it in their choice 


either to make a pecuniary ſa: isfaction, or to repair the da- 
mage by a quantity of merchandife, equal in kind, value, 
aud goodneſs to thoſe damnified or loſt, which effectually pre- 


vents any iniquitous people, who may have a parcel of goods 
on hand greatly fallen in price, from ſet:ing th.m on fire, 
in expectation of recovering from the inſurers what they 


Deciſions 
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Decifios relative to the fare: going obſervations. 


1. 4 having got a doubttul account of his ſhip at ſea, viz. 
that a ſhip detcribed like his was taken, inſured her without 
giving any information to the underwriters of what he had 
heard, either as to the hazard or circumſtances which might 
induce him to believe his ſhip was in danger, if not actually 
loft. The inſurers brought a bill in chancery for an in- 
junction, and to be relieved of this inſurance as fraudulent ; 
which being found juſtly alleged, the Lord Chancellor pro- 
nounced the following decree : © The inſured hath not dealt 
„fairly with the inſurers in this caſe ; he ought to have dil- 
ce cloſed to them what intelligence he had of the ſhip's being 
ein danger, in which caſe it is impoſſible to think that the 
« inſurers would have underwrote the ſhip at ſo ſmall a pre- 
e mium as they had done, but would either not have inſured 
«© at all, or would have inſiſted on a larger premium, fo that 
wy concealing this intelligence is a fraud; wherefore I decree 
that the policy be delivered up with colts, bur the premium 
«© to be paid back, and allowed out of the coſts.” 2 eg. Ar. 
635. Weaver contra Fowkr. In the following term, the ame 
point was again determined by Lord Macclesfield. 


22. Seaman contra Fonereau. Eafter term 1743, fad 
Lord Chief Juſtice Lee in the King's-bench. A fleet of ſhips 
came out of port together, and afterwards anchored; it was 
agreed among all the captains of the fleet to keep company. 
Mr Seaman's captain went on board one of the ſhips at an- 

chor, and there dined. In diſcourfing at dinner he ſaid, his 

ſhip was leaky, and a bad ſailer, and that ſhe could not keep 
company. After dinner the captain went on board his own 
ſhip, and at night a ſignal was given to fail ; but Seaman's 
captain intending to get ahead of the fleet, ſlipped awa 

when under ſail, "and arrived ſafe on the coaſt of England; 
where he was taken by a privateer. The captain of the 
veſſel in which Seaman's captain had dined, apprehending the 
| ſhip was foundered, wrote home, that ſuch a ſhip failed with 
them, but that in the night on a ſudden his lights diſappear- 
ed, and therefore he had reaſon to think ſhe had foundered. 

Tie advice reached Seaman time enough to make inſurance, 

but he concealed it from the underwriters; wherefore when 

the cauſe came to be heard, although the accident contained 
in the advice did not happen, the Lord Chief Juſtice Lee 

gave a verdict for the defendant. Stran. 1182. 16. Geo. II. 
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3. An action was brought upon a policy of inſurance, 
bearing, inter alia, «That the faid ſhip,” Cc. for fo much 
« as concerned the aſſured's, was and ſhould be valued at in- 
ce tereſt or no intereſt, free from average, and without bene- 
<< fit of ſalvaie, without farther account to be given by the 


« afſureds for the ſame, touching the adventures and S 


Sc. communi forma, becauſe the inſurers refuſed to make ſa- 
tisfaction for the loſs. 
iſſue Non afſum/it, and iſſue was thereon joined. 5 
Upon this caſe it was clearly taken, at the trial before Lord 
Chief Juſtice Lee, without any objection or queſtion made 


upon it, that the plaintiff was well intitled to maintain this 


action upon the policy of inſurance made in the name of Ca- 
leb Smith, who was the policy broker employed to procure 
the infurance, he having, by indorſement upon the policy, 
acknowledged and declared, that the policy was made in his 

name, upon the account, and for the ſole riſk and benefit of 
the plaintiff; and Smith was allowed, without any objection, 
to prove the underwriting by the defendant, and his own in- 
dorſement. In this caſe, the defence iuſiſted on for the defend- 
ant underwriting the policy was, that the plaintiff had been 
informed by a letter wrote from Carolina, by a ſhip called 
the Collet, to one Mr Crockat, that the Polly, the ſhip in- 


ſured, had ſailed ten days or a fortnight frem Carolina be- 


fore the ſhip Collet, and that the ſhip Collet had arrived in 
England about ſeven days before the inſurance made, and that 


the plaintiff had not informed the defendant of this; which 


was inſiſted on to be a fraud in the plaintiff, ſufficient to diſ- 
charge the defendant of this inſurance ; it being, as was in- 
fiſted, a ſettled and eſtabliſhed rule, that, on making an in- 
ſurance, all material circumſtances relating to the adventure 
ought to be diſcloſed to the inſurer, for him to judge upon: 


and the Chief Juſtice allowed this rule, and declared his opi- 


nion, that the concealment inſiſted on was a ſufficient cir- 
cumſtance to diſcharge the defendant from the policy; for he 
ſaid, that theſe contracts are made upon a mutual faith and 
credit, and that to conceal] ſuch circumſtances, which may 


| make any difference in the adventure, is fraudulent : for the 


inſurer ought to have the advantage of judgment upon them; 
and that where there is ſuch concealment, the inſurance ought 
not to bind. 


out this fact to the ſatisfaction of the jury, the plaintiff had a 
verdict, . IE 
VN. B. In this caſe the inſurance was a re- inſurance; and 

46 68 | | "© 


The defendant pleaded the general 
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it was ſaid by ſeveral policy-brokers, that when policies are 
made intereſt or no intereſt, it is generally in ſuch caſes of 
re- inſurances. Tr. & Com. 148. 16th December 1743, at 
Guildhall, book 5. Thurmo nd. „ 


4. In the year 1678, one Newnkam Perkins and Stgakes 
were owners of a veſſel, called the May-fotver fetch; the veſ- 
ſel coming laden with wines on the account of Firebrace 
and Stone to the iſle of Wight; Perkins being then in the 
ſame place, contrives, with one Joy the maſter, to fell the 
freighters goods privately, and that being effected, to go out 
to ſea, ſome {mall diſtance from the iſte, and there privately 
fink the veſſel, and pretend the ſtruck, and then foundered 
through ſtreſs of weather. The plot being laid, Perkins 
haſtens up to London, and makes a policy of inſurance on 
the veſſel; which being done, he remits his orders to Joy, to 
put the contrivance in execution; who accordingly, having 
diſpoſed of the beſt part of the goods, ſtood out to ſea, and 
then with his own hands, by the force of an iron crow, made 
à hole in the hold, and then in the longboat conveyed himſelf 
and mariners aſhore. Joy ſends advice of the loſs; and Per- 
kins, as if he had known nothing of the matter, demands 
the monies affured with great confidence, and . thereupon 
brings an action for the ſame; but before the cauſe eame to 
be heard, Firebrace and Stone bring trover againſt Perkins, 
and thereupon the whole fraud was detected, and judgment 
given for the plaintiff; with this further intimation, that if 
the owners proceeded in their action on the inſurance, they 
muſt expect that their practice and fraud would totally poiſon _ 
it; ſo they thought it adviſable to drop it. Molloy, book 2. 
c. 7. $5: = „„ 5 

5. The ſnip Charming Peggy was inſured in 1739 from 
North Carolina to London, with a warranty againſt captures 
and ſeizures, and in an action the loſs was {aid to be by ſink- 
ing at ſea. All the evidence given was, that ſhe ſailed out of 

port on her intended voyage, and has never ſince been heard 
of. Several witneſſes proved, that in ſuch a caſe the preſump- 
tion is, that ſhe foundered at ſea, all other forts of loſles 
being generally heard of. "The underwriter inſiſted, that as 
captures and ſeizures were excepted, it lay upon the aſſured to 
prove the loſs in the particular manner declared on. But the 
Chief Juſtice ſaid, it would be unreaſonable to expect cer- 
| tain evidence of ſuch a loſs, as where every body on board 
is preſumed to be dead; and all that can be required is the 
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beit proof the nature of the caſe admits of, which the plai n- 
tiff hath given. He therefore left it to the jury, who found 


the loſs according to the plaintiff's declaration. Stran. 1199. 


17. Geo. II. Green ver. Brown. 


6. The defendant inſured goods to London, and until the 


ſame ſhail be fafely landed there. The ſhip arrived in the port 
of London, and the owner of the goods ſen: his lighter and re- 


ceived the goods out of the ſhip ; but before they reached land, 


an accident happened whereby the goods were damaged ; for 


which this action was brought againſt the inſurer. For the 
defendant it was inſiſted on, that the accident happening af- 


ter the owner had taken the goods into his poſſeſſion, it was 
a Joſs after the inſurance was ended. To which it was an- 


ſwered, that if this had been an action againſt the maſter or 
owners of ihe ſhip, that would have been of weight, for they 
were certainly diſcharged ; but in this action it could he no 


anſwer, for during all the voyage it might as well be faid that 
the goods were in the poſſeſſion of the aſſured, who took the 
Nip to freight, and whoſe ſervant the maſter was, to this pur- 
poſe, as much as the lighterman. And theſe words are put in- 


to policies, to guard againſt all ſorts of loſſes till there is an ac- 
tual landing; becauſe, in the caſe of ſhips of great burden, that 
are forced to lie off, there may be a carriage for many miles 
in boats or lighters, and it was in the courſe of trade for the 


- ewner to ſend his liohters. | But the Chief Juſtice held the | 


inſurer was diſcharged. He {aid it would haye been other- 
wiſe had the goods been fent by the ſhip's boat, which is con- 
ſidered as a part of the ſhip and voyage. And the jury, which 
was of merchants, exprefling they thought it turned upon 
that diſtinction, brought in a verdict as to this point againſt 
the plaintiff. Strange 1236. 18. Geo. II. Sparrow ver. Car- 


= reuthe: "ſo 


7. The ſhip Succeſs was inſured at and from Leghorn to 


the port of London, and till there moored twenty-four hours 


in good ſafety. She artived the 8th of July at Freſh wharf, 


and moored ; but was the ſame day ſerved with an order to go 


to the Hop to perform a fouiteen days quarantine, The men 
upon this deſerted her, and on the 12th the captain applied 
to be excuſed going back; which petition was adjourned to 
the 28th, when the regency ordered her back; and on the 


Zoth the went back, performed the quarantine, and then ſent 
vp for orders to air the goods. But before ſhe returned, the 
ſhip was burnt on the 23d of Auguſt; and now the queſtion. 


Was, 
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was, whether the inſurers were liable? For the defendant 
it was inſiſted, that the ſnip arriving and being moored on the 
8th of July, and remaining ſ» till che 3oth, here was a per- 
formance of what he had undertaken, and his riſł ought not 
to be extended to ſo long a time as from the 8th of July to the 
date of burning, the 23d of Auguſt. But it was ruled, that 
though the ſhip was fo long at her moorings, yet ſhe could 
not be ſaid to be there in good ſafety, which muſt mean the 
opportunity of unloading and diſcharging ; whereas here ſhe 
was arreſted within the twenty-four hours, and the hands ha- 
ving deſerted, and the regency taking time to conſider the 
petition, the e was no default in the maſter or owners ; and 

it was proved, that till the fourteen days were expired, there 
could be no application to air the goods; wherefore the jury 
found for the plaintiff, Strange 1243. 19. Geo. II. aples 


ver. Eames. 


8. Upon the execution of a writ of inquiry, before the 
Chief Juſtice, it appeared, that the defendant was an inſurer 
to L. 200 upon corn, the value of which was L. 217; that 
the corn was ſo damaged in the voyage that it ſold only for 
L. 67, and the freight came to L. 80; and upon this the que- 
ſtion was, whether as the freight, which the plaintiff was ob- 
| liged to pay, exceeded the ſalvage, this was not to be conſider- 
ed as a total loſs ? And for the plaintiff it was infifted, that 
he ought not to be in a worſe condition than if his corn had 
gone to the bottom of the ſea ; for then he would have had 
no freight to pay, and now that the voyage hath been per- 
formed, whereby the freight is become due, he hath a right 
to apply the ſalvage for diſcharging that. It was proved to 
be the uſage, where the ſalvage exceeds the freight, to deduct 
the freight out of the ſalvage, and make up the loſs upon the 
difference. For the defendant it was inſiſted, that as his in- 
ſurange was upon the corn, and the whole did not periſh, he 
ought, in making up the loſs, to deduct the ſalvage: but no 
inſtance could be ſhown, on either five, of an adjuſtment 
where the freight exceeded the falvage. The Chiet Juſtice 
was of opinion, that ſince it was uſual to deduct the freight 
when the ſalvage exceeds it, the plaintiff was in this caſe, 
wherein it fe]! ſhort, intitled to have it eonſidered as a total 
lof', and the jury found for the plaintiff accordingly. Strange 
1065. 10. Geo. II. Bayfield ver. Brown, i 5 


9. The plaintiff inſured on ſhip and freight at and from 
Jamaica to Briſtol, A cargo was ready to put on board, but 
. | | as 
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| as the ſhip was careening in order for the voyage, a ſudden | J 
. tempeſt aroſe, and ſhe and many others were loſt. The rig. =: 
i | ging and part of her were recovered and fold, and the defend- y 
fi ant paid in to court as much as upon an average he was n 
i liable to for the loſs of the ſhip. But the plaintiff inſiſted to ſl 
g { be allowed L. 600 for the freight of the ſhip, which ſhe would te 
| have earned in the voyage, if the accident had not happened. 1 
But as the goods were not actually on board, ſo as to make I 
the plaintiff 's right to freight commence, the Chief Juſtice ſe 
held he could not be allowed it. 19. Geo. II. Strange 1251, c 
Tongue ver. Watts. . r f. 
10. A bill in chancery was brought for relief againſt a * 
verdict and judgment given in the court of common pleas, 
upon a policy of inſurance, and to have an injunction to ſtay To” 
execution upon the judgment. The caſe appeared to be, that w 
the ſhip inſured was taken by a Spaniſh privateer, and that 7 
after it had been carried infra he/t:um præſidia, it was retaken 
by an Engliſh privateer. It was argued tor the now plaintiff, 
who was the defendant at law, that although, by the law of. 
nations, the firſt capture of the ſhip, and its being fra ho- pl 
Aium prejidia, had abſolutely diveſted the right of the origi- ſe 
nal proprietors, yet that now, by the ſtatute made in the year 81 
1740, it is otherwiſe, being thereby provided, that if the 1 
ſhips of our Engliſh merchants ſhould be taken by an enemy, m 
and afterwards retaken by any of his Majeity's ſubjects, that = 
the right of the original proprietors in ſuch ſhips. ſhould be th 
| reſerved, on their paying one moiety of the value of ſuch ap 
- ſhips to the recaptors for reſalvage. Upon this it was argued, th 
that the verdict and judgment are unjuſt, in regard that the 24t 
whale inſurance- money is given in damages, when it appears ga 
that the plaintiff at law, upon payment of half of the value pr 
pf the ſhip, might recover it back, and therefore that half Ju 
of the inſurance- money ought only to have been given in be 
damage, upon which the. injunction prayed by the bill was tec 
moved for. On the other fide, it was infifted, that this was 0 
a right verdict, and that the inſured were no: to be put to the an 
delay, expenſe, and trouble of aſcertaining the value of the 5 
ſhip, in order to recover it back, upon payment of one me 
moiety of the value to the captors: that for recovery thereof 3 
the inſurers might ſtand in the place of the inſured, and make 5 
uſe of their names, which had been offered: that they did | 
not pretend to oppoſe ſo much of the bill as fought this, but 5 
inſiſted, that this could be no ground for granting the injunc- Fans 
tion prayed : that this point beth been debated before _ 2 
| | | „ 
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Chief Juſtice Willes, upon trial of the iſſue at N. prius, 


who had declared his opinion, that this right of ſalvage ought 
not to preclude the inſured from their recovery upon the in- 
ſurance till the ſalvage ſhould be ſettled: that the defendants 
the inſurers would he intitled to ſtand in the place of the in- 


ſured, to make what advantage they could of the ſalvage. 


Lord Hardwicke Chancellor, being of the ſame opinion, refu- 


ſed to grant the injunction, and ſaid, that the damage in re- 


covering the ſalvage is as much a part of the inſurance as the 


ſhip irſelf. D#2. trad. & com. 148. Mich. 18. Geo. II. Prendle 


ver. Hartly. 


11. A ſhip inſured was in her voyage ſeized by the go- 
vernment, and converted into a fireſhip ; the queſtion was, 
whether the inſurers were liable? Holt Chief Juſtice thought 
it was within the word detention, but the cauſe was referred, 
r | _ 


12. In a caſe on a policy of inſurance upon Nen a umſit 
pleaded. The cafe was, Mr Criſp being at the Weſt Indies, 


ſent a letter to Bates to inſure goods on the Mary galley of 
St Chriſtopher's, Capt. A. Hill commander, at London. Bates 


carried the letter to Stubbs, who writ policies, and he by. 


miſtake made the inſurance on the Mary, Capt. Haſlewood 


commander, c. This policy thus made was ſubſcribed by 


the defendant. The Mary galley was loſt, and then Stubbs 


applied to the inſurers to conſent to alter the policy, to which 


they agreed, and the miſtake was rectified. It was objected 
at the trial, that the Mary was a ſtouter ſhip than the Mary 


galley, and that the infurers ought to have an increaſe of 


premium for the alteration : but it was held by Holt Chief 
Juſtice, that the action well lay, and that the miſtake might 
be ſet right, and that Stubbs was a good witneſs ; and he ci- 
ted this caſe which happened when Pemberton was Chief Ju- 
ſtice : An inſurance was made from Archangel to the Downs, 
and from the Downs to Leghorn, but there was a parole- 


agreement at the ſame time, that che policy ſhould not com- 


| mence till the ſhip came to ſuch a place. It was held the pa- 


role- agreement ſhould not void the writing. 2. Salk. 444. 


Dec. 3. 1703. Bates ver. Graham & alios, at Guildhall, 


13. Aſſumſit upon a policy of inſurance, where the de- 


fendant inſured the plaintiff intereſt or no intereſt, againſt all 
enemies, pirates, takings at ſea, and all other damages what- 
ſoever. And upon trial it appeared, that the ſaip was taken 
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by a pirate of Sweden, and was in his poſſeſſion for nine 


days, and then retaken by an Engliſh man of war, and after 


the ſuit commenced brought into Harwich. And the queſtion 
was, whether in ſuch caſe the defendant was reſponſible? It 
was reſerved by the Chief Juitice for the opinion of the 
court; and after argument by Serjeant Whiteacre for the 
plaintiff, and by Dr Henchman for the defendant, it was 
determined for the plaintiff. For although it was objected, 
that tbe inſurer was only reſponſible where the plaintiff had a 
property, and that the term of inſuring interett or no intereſt 


was introduced ſince the revolution; yet it was ſaid, that ſuch 
Inſurance was good, and the import of it is, that the plaintiff 


has no occaſion to prove his intereſt, and that the defendant 


cannot controvert it. 


And though the ſhip was here retaken, yet the plaintiff re- 


ceived a damage, for his voyage was ,interrupted ; and the 


queſtion is not, whether the plaintiff had his ſhip, and did 
ut loſe his property, but what damage he ſuſtained. Comyn, 
360. Mich. 7. Geo. I. Depaba ver. Ludlorv. 

Variety XI. Courvrarioxs in EXCHANGE. 

Ge NT OD DTTION, 


PÞXchange is the commutation of the money of one coun- 


try for that of another, by means of a bill, inſtrument, or 


writ, commonly called a Bill of exchange; the nature and form 
of which, with the laws, regulations, and cuſtoms concern- 
ing it, ſhall be particularly inſiſted on in the ſecond volume. 

Exchange may likewiſe be defined, a fixing of the actual 
and momentary value of money, Silver, as a metal, hath a 


value like all other merchandiſes; but as it is capable of beco- 0 


ming the ſign of all other merchandiſes, or the medium by 


which they can be eſtimated, it may receive an additional 


value; tor was it no more than a mere tmerchandiſe, its value 


would perhaps be leſs fluctuating, and of leſs conſideration 


than it is, — As money, the prince can fix a value upon filver 
in ſome caſes, and in others he cannot. — He can fix a pro- 
portion betwixt filver as a metal and ſilver as money; betwixt 
the ſeveral metals made uſe of to paſs as money; he eſta- 
bliſhes the weight and ſtandard of every piece of money, and 
aſſigns to it that ideal value, by which it is current, On the 
other hand, if we conſider the money of one country compa- 


ratively 
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ratively with that of another, it receives a new value, which 
is fixed by the current courſe of commerce, and the general 


opinion of merchants; but never by the laws of any particu- 
lar nation, becauſe it. is liable to inceſſant variations, and de- 
pends on the accidental circumſtances of trade, the money- 


tranſactions between nations, and the ſtate of their public 
credit. The ſeveral nations, in fixing this relative value, 
are chiefly guided by that particular nation which hath the 


greateſt quantity of ſpecie. If any one nation hath as much 
ſpecie as leveral others together, it will then become neceſ- 
ſary for theſe ſeveral nations to be regulated by the ſtandard 


of that one nation. In the actual ſtate of the univerſe, Hol- 
land, in this. reſpect, ſeems to be the umpire, ſince ſhe regu- 


lates the exchange for almoſt all Europe, in a manner moſt 


agreeable to her own intereſt. This ſcarcity or plenty, from 


whence reſulis the mutability of the courſe of exchange, is 


not real, but relative: for inſtance, when Glaſgow hath greater 
occaſivn for funds in London than London of having funds 


in Glaſgow, the price of bills muſt rife at Glaſgow. The 
ſpecie of both cities is the ſame, both as to weight and ſtand- 
ard; and although there ſhould be money enough to purchaſe 
bills at Glaſgow upon London, yet when there is not a fund 
of credit at London equal to the debit, the price of bills, not 


of money, muſt riſe of courſe. 


To ſet this ſubject in a more practical point of ve. let 


us conſider, 


1. That if our purchaſes and payments in foreigih coun- 
tries exactly balance their purchates and payments in ours, 
there will be juſt enough of bills on the one to clear accounts 


with the other; f:» that in this caſe the exchange on both 


ſides will be at par; that is, one who gives money in one 


country, will receive as much in the other in as... and 
ſtandard. | | 


2. If a nation ſupplies us with more than it takes from us, 
or if we pay that nation more money than it pays to us, there 


will be a balance againſt us, which we mult neceſſarily pay 3 | 


In order to which, "the demand for the money of that nation, 


or its bills of exchange, becomes greater among us than the 


quantity to ſupply that demand, which raiſes the value of their 


money or bills and lowers ours, or, in o:her words, puts the 


price of their money above -par, and ours below 1t, which 
conſtitutes what we call the courſe of exchange. From theſe 
two conſider ati tions we may na. urally infer, 
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I. That the courſe of exchange betwixt two nations is a 
herald, which proclaims publicly the ſtate of commerce and 
money-negotiations bet wixt them, and which of the two is 
indebted to the other. 


2. That the nation which is indebted: hath the diſadvan- 


tage in commerce and money tranſactions, and that the one 


which hath the. balance in its favour, hath in every reſpect the 


advantage. 


3. That the Wade of trade naturally imports ſpecie, and 
renders money at home more valuable abroad; whereas. on 


the other hand, when the balance is againſt a nation, their 


e! is exported, and becomes thereby leſs valued. 


That nothing may be wanting to render this treatiſe as 
complete as poſſible, I have thought proper to inſert Sir Iſaac 
Newton's table of the aſſays, weights, and values of moſt 
foreign ſilver and gold coins actually made at the mint, by or- 
de: of the privy-council, before the year 1717, with notes 
and explanations, and a calculation of the real or intrinſic 


par of exchange, as it ſtood 1719, when firſt publiſhed, and 


as it Was e in London 7 
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For underſtanding the ſoregoing table, it is to be obſerved, 


that the Engliſh pound Trey contains 12 ounces; 1 ounce, 


20 penny weights 3 I pennyweight, 24 grains; and 1 grain, 


20 mites. | 


The preſent Engliſh ſtandard for gold coin is 22 carats of 
fine gold and two carats or ys of alloy. | 
The filver coin contains 11 ounces 2 pennyweight fine fil- 
ver, and 18 pennyweight of alloy in the pound. 
Te firſt column of the table expreſſeih the fineneſs of the 


aſſayed piece, the letter B. ſignifying better, and M. worſe than 


the Engliſh ſtandard. | | hs 
The ſecond column the abſolute weight of the piece. 
The third column its ſtandard weight, or its quantity of 


ſtandard metal. 


The fourth column its value in Engliſh money. 


Art. I. ExchaAxoR with IRELAND. 


In Ireland accounts are kept in pounds, ſhillings, and pence 
Iriſh, divided as in Britain; but having no coins of their own, 


they are ſupplied by the different countries with which they 


have commerce. Britain exchanges with Ireland upon the 
L. 100 Sterling, the par of which in Iriſh money is L. 108, 
65. 8 d.; ſo that the ſhilling Sterling, according to that e- 
quation, will be worth 13 pence Iriſh. The courſe of ex- 
change runs from 5 to 12 per cent. according as the balance 
of trade is in favour of Ireland, or againſt it. . 


Caſe 1. When Iriſh money is -equired ; let L. 100 be the : 
firſt term, its equivalent Iriſh according to the courſe, the 


ſecond term, and the given Sterling the third; then will the 


fourth proportional be the Iriſh money required. 


Caſe 2. If Sterling is required; let the courſe of exchange 


E equivalent to L. 100 be the firſt term, L. 100 the ſecond, the 


given Iriſh the third; then will the fourth proportional be 
the anſwer. | 75 N 
Examples of Iriſh exchanges. 


Exam. 1. Glaſgow remits to Ireland L. 357, 18 s. Sterling; 
for how much Iriſh ought Glaſgow to be credited for this re- 
mittance, when the exchange is at 10% per cent.? 


Vor. I. P p ö Sterl. 


— 


—— — 7 4 7m 


— 


eee 


— — — - — > 
r- 


1 
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Ster. Iriſh 
2 100: II: 357.9 
| 110 
39369.0 


178.95=4 or 4 of 357.9 
4.7375 or t of 2 
' Triſh * 395. 92687 5 =L. 395 18-6 An. 


The ſame anſwer can very _—_ be effected by practice, 
5 chus. | 


357-9 Ic | 
35-7 As for 10 per cent. 
1. 7 e er or x 


447375 of x5 of xo for ? 


395. 926875 as before. 
Exam. 2. Ireland draws on Glaſgow for L. 395- 18- 69; 


Iriſh, exchange at 10% per cent.; how much Sterling will Ire- 


land be debited with at Glaſgow when this bill is vgs! | 


1109 · 100 < 395: 92687 
— 8 160 
1 ä —_ 
en W e 177)63348. ol 357- 9 as (re in the 
177 — - ( rſt example. 
- 160 — 1 1 | 
| 1024 
885 


| 1398 
1239 


1593 
1593 


(0) 
Art. II. Exchange with America and the Weſt Indics, 


In America and the Weſt Indies, as in other parts of the 
Britiſh dominions, accounts are kept in pounds, ſhillings, and 
: pence, divided as in Britain, and their money, for dittinc- 

| | tivn's 
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tion's ſake, is called currency. Upon the continent payments 


are ſeldom made in ſpecie, as there are few coins circulating 


among them, but ſome French and Spaniſh pieces, the value 


of which, by a ſtatute in the fixth year of Queen Anne, was 


aſcertained as follows. : "= 
IVeight. true value. cur. value. 


3 | 72 ts duwt. gre Ss d. 4. 
Dollar old plate of Seville 17 12 4 6 6 © 
Ditto of new - = 14 — 3 74 4 95 
Mexico ditto - - - - - 17 12 4 6 6 o 
Pillar ditto - - - - — 17 12 4 64 6 © 
Peru ditto, old plate = — 17 12 4 5: 5 or 
Croſs dollar = - - - - 18 — 4 47 4 10% 
Ducatoon of Flanders - 20 21 3 60 
French old crown n 17 12 41 (( Set 
Cruſado of Portugal - - 1 4 2 104 3 98 
Tree guilder piece of Holland 20 7 5 24 6 10 TT 
Old rix-dollar of the empire 18 10 4 6 6 0 


The ſcarcity of ſpecie obliges them to ſubſtitute a paper 


currency for carrying on their trade, which being ſubject to 


innumerable caſualties, ſuffers generally a very great diſcount 
for Sterling in the purchaſe of bills of exchange, or good ſil- 
ver or gold. This is not the caſe however with the Weſt 
Indies; for their intercourſe with the Spaniſh ſettlements fur- 
niſhes them with ſuch an abundance of ſpecie, that at an a- 


verage the exchange may be reckoned at 7 currency to 5 Ster- 


ling. e a | | 
The method of computing the exchanges is in this caſe 


the ſame as with Ireland, and therefore the rule needs not be 


repeated. | | 5 
Examples of the exchanges with America, &. 

Exam. 1. Glaſgow receives an account of ſales from Phi- 

ladelphia, the nett proceeds amounting to 575 J. 19 s. 6d. 


currency; for how much Sterling may Glaſgow debit Phi- 


ladelphja, the exchange being at 80 per cent.? i 


| . 180 : 100 1 
Cancel the ciphers, 9:5 : 575 19 6 
and divide by 2. 5 ffs 

9) 2879 17 6 


319 19 87 Auer. 


? p 2 Bacm. 
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Exam. 2. Glafzow receives a bill of exchange from Phila- 


delphia for 3191. 195. 84 d.; for how much currency is 
Glaſgow debited at Philadelphia, the exchange ne at: 860 0 
Per cent. © 
100: 180 | | 
By cancelling and 5 9 319 19 8 | 
_ dividing as above. Þ-- 
$)2879 17 6 


37 19 6 currency. Anſ. 


Exam. 3. Philadelphia i is indebted to Glaſgow in 1575 J. 
145. 9d. currency ; what Sterling may Glaſgow reckon on tg 
be r-mitted when the exchange is at 75 per cent. ? 


F irſt, 175 : 1575 14 9, the two firſt terms of which 
(being abbreviated. 


By dividing them by 5X5, there will be this new ſtate. 
Cur. Ster. . Cur. | 
7 4 5: 1575 49 
+3 


7) 6302 2 


90⁰ 8 55 Sterling, Anſwer. 


Exam. 4. Glaſgow receives a bill of exchange from Phila- 
delphia for 900 “. 85. 5+ d. Sterling; for how much currency 
was Glaſgow debited, the exchange being at 75 per cont. ? 


The firſt and ſecond terms being abbrev. as above, it will be 


Ster. Cur. Oo. 
4 + 7 * 9 8 57 
1 
: 4) 6302 19. 


] 157 5 14 9 currency. Anſwer. 


— 


| 
5 
1 
Fl 
PF 
4 
i 
; 
8 
i 
id a 
q 
+ 
'{ 
5 i 
4 5 
[ 
* 
j I 
4 
N 
# 
82 
2-4 
\ 
F.Þ 
HY 1 
o 
©% JF 
Xx Z 
17 
. 
& b; 
8 
48 
1 2 
1 
\ + 
':- 
.* 
FT, 
17 | 
> 8 
SY : 
8 
1 F 
v 
7 
* 75 
4 
\ 
3.8 
—_ 
5 * - 
8 WM 
. : 
HY 
655 
W 1 
ve ! 
i, 
* F 
** 
2 7 7 
7 
5 I 
U 
a g 
1 
1 
4 19 
1 8 
_ . 
5 } 
- 
+ 
7 © 4 4 
: $ 
"7 
: ® 
» Þ 
__ 
. 
by | 
bs & 
* þ 
17 
Mn 
7 
$ 
= 
7 4 A 
2 + 
* 28 
+3 1 
1 bf 
/ 
N F- 
* £ 
13 * 
* p 
j 1 
* a x? 
b: © 
k 8 * 
2% 
{7 
. 
9 
71 7 
4 


Or by practice thus, L. goo 8 57 for 100 
450 4 27 for 50 being 122 
225 2 1 for 25 being % 2 


ö 1575 14 9 cur. 175 
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Exam. 5. Glaſgow conſigns to Virginia goods per invoice 
amounting to 5781, 19s. 64d. which are fold for 847 J. 155. 


6 d. currency; what Sterling ought the factor to remit, de- 


ducting 5 per cent. in full of commiſſion and charges, and 
what doth Glaſgow gain per cent. upon the adventure, ſuppo- 


ſing the exchange at 30 Per cent, 


Exch. Com. 
130 +$=135 * _ | 
27 © 20: 847.775 
20 


3 6955.50 
2 3651. 83 


© 627. 981 to be remitted. - 
578. 975 conligned. 


49.006 gained on the whole, 


Then 518. 78 ö :: 100 


378.975) 22 600 (85 neareſt. 
4031. 800 | 


268.800 


Exam. 6. Vireinia is indebted to Glaſgow in 575 1 195. 6d. 
Sterling; with how much currency will Glaſgow be credited 


at Virginia, v_ the exchange is is at 333 per cent.? 


Firſt 100 o 1331 
2 « 


. 


300 40⁰ both terms reduced to thirds. 


By cancelling the tere it will be 3: 4::575 196 
2 * 


3) 2303 180 


767 19 4 curer. 


Or 


— 
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01 thus, L. 575 19 6 for 100 | 
19 y IO for 33 or 352 


133% ; 
BE 5 19 4 currency. Anſwer, 


| Fram. _ Glasgow is indebted to Carolina in 57 50 J. 18 - 
9 d. currency, exchange at 550 per cent.; for how much Ster- 


ling may Carolina value on Glaſgow ? 
Firft 550 © 100. Cancel one cipher on each fide and di- 


8 vide by 5, then it . ſtand thus, 


11 2 5759 18 9 


20 11519 17 Py 


Lemme 


108047 5 277 Sterling. * 


Exam. 8. Jamaica is indebted to Glaſgow in L. 1550 cur- 
rency, for which Glaſgow is ordered to draw on London, ex- 
change 40 fer cent.; how much money does Glaſgow draw 
for the bill, being allowed be . for the . to 
London:! 


7 4 25 1550 — | 
3 3 


7) 7750 


100) 1107 2 10% ds of the bill, 
2 11 2 4% at 1 per cent. exchange. 
8 5 10 6x at + per cent, 


— — — 


1123 14 11 received at Glaſgow. 


oO B Ss ER VAT I O N. 


When Britain exchanges upon che L. 100, as in the above 
inſtances, the higher the exchange is, the advantage to Bri- 
tain in remitting is the greater, and in drawing the leſs. Sup- 

oſe, for inſtance, that the exchange betwixt Britain and Ire- 
— 1 is at 12 per cent. I can in that caſe purchaſe a bill for 
I. 100 Sterling to diſcharge a debt of L. 112 Iriſh, whereas 
had the exchange been at 5 per cent. the ſame bill would bave 
Toft me L. 106: 13: 4 3 but what I gain by remit- 
ting on this occaſion is loſt by the drawer of the bill; for 0 
credit 


* 


5 — . „ , „„ *m- Pa ad we Co FLY p—=y 1 . 8 . er 
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credit ba Ireland X leſſened by L. x3 lids: and he hath on- 


ly received L. 100 Sterling, whereas had the exchange been 
at 5 per cent, he would have received L. 106 : 13 : 4 Sterlin 


for his 112 Iriſh. They who deal in exchange with Ireland, 


ought to be well informed at all times of the ſtate of trade 


betwixt the two nations, and on whoſe fide the balance lies; 
for as the riſe and fall of exchange is the true barometer of 


the balance of trade, ſo likewiſe by having a proper intelli- 


gence of the imports from Ireland, and exports thither, one 


may in a great meaſure diſcern what will be the ſtate of the 
exchange. Suppoſe, for example, Ireland had imported from 
Britain goods to the amount of L. 20,000, and had exported 


thither to the value of but L. 10,000, it is plain that Ireland 


can be at par with Britain for no more than L. 10, ooo; and 
yet there is a balance of L. 10,000 ſtill due, which muſt be 
remitted to Britain before the account is evened. When 


there is no money due in Britain to compenſate this balance, 


Sterling money in Ireland will become dear, and Iriſh money 
cheap, and as the demand for bills increaſes, the price will be 


_ proportionally raiſed. The Iriſh merchant who foreſces this, 
will lay in a fund of-credit in Britain for the occaſion; and 


though at this time he can receive L. 112 Iriſh for his draught 


of L. 100, he may be able, by the time his bills fall due, to 


purchaſe remittances at L. 105. The Britiſh merchant, on 
the other hand, will muſter up all he can to purchaſe remit- 


tances, to raiſe a ſtock of Iriſh money, which, upon the turn 


of the balance, he can draw for, with the odds of 5 or 6 per 


cent. perhaps, in his favour. - 


When the exchange with the plantations in America is 
high, which is generally the cafe where there is not a ſuffi- 
ciency of produce fit for the Britiſh market to anſwer the im- 


ou from Britain, bills of exchange are often a very expen- 


ſive remittance ; for which reaſon thoſe who have ſtores 
abroad, and can afford to lie a little out of their money, chuſe 
rather to purchaſe ſuch produce as will come to the quickeſt 


market in ſome other colony upon the continent, or in the 
Meſt Indies, in order to be remitted from thence in produce, 


or in bills of exchange. | | 
Examples of exchange applied to drawing and remitting. 


Exam. 1. When the exchange was at 12 per cent. Britain 
remitted to Ireland L. 5000; for how much Sterling ought 


to 6 per cent... 


Bcitain to draw for a reimburſement when the exchange falls 


Furſt, 
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_ 100: Drs 22 5000 
112 


28 


100 560000 


5500 amount in Ireland at 12 per cent, 


2dly, 106: 100 * 5600 
100 
1006) 560000 ( 5283 o 42 8 Auſiber. 
530 
300 
212 


848 = 
320 


. 


nN. 2 NN r ar N 9 5 8 
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Or more expeditiouſly as barter. Fob M0 © 
3, Mo. Ir. 55 | i # 
112 : 5000 :: 106 | 1 

112 


106) 550000 5 FV 


L. 5283 0 4* as before. D 
Hence Britain gains by this tranſaction L. 283 „„ Wo. 
which will be found to be above 5 per cent. „ 


Exam. 


Var. XI. Exchaxck with HoLLand. 305 


Exam. 2. When the exchange with Ireland roſe to 12 per 
cent. Ireland drew on London for L. 5000 Sterling; how 
much Iriſh muſt be remitted to London to diſcharge the debt 
when the exchange falls to 6 per cent.? LE 


Firſt, 5000 at 100 per cent. 
| oo at 10 per cent. 
100 at 2 per cent. 


— M 


| 5600 at 112 Iriſh received for draughts. 


2dly, 5000 at 100 per cent. 
85 250 at 5 per cent. 
50 at I per cent, 


| $300 at 106 Triſh remitted. | 


Difference 300 gained by Ireland, which is 6 per cent. 
Art. III. ExchAN OE with Hor LAND. 
IN T R D ο⏑ Q a Mu 


In Holland there are two banks, the one of Amſterdam, 


und the other of Rotterdam. That of Amſterdam is not on- 


ly the more famous of the two, but the moſt conſiderable in 
Europe. It was eftabliſhed on the 3iſt of January 1609, by 
the authority of the States- General, under the direction of 
the burgomaſters of the city, who having conſtituted them- 
ſelves the perpetual caſhiers of the merchants of Amſterdam, 
are themſelves a ſecurity for the bank; and as buſineſs in the 
bank is negotiated by transfers, millions may be paid in a day 
without the intervention of any caſh, which is of the greateſt 
conſequence in expediting trade that can poſſibly be imagi- 
ned. Authors differ about the real ſum of money that is de- 
poſited in this bank, but few have reckoned it under 30 mil. 
lions Sterling. 8 

It is to this bank the city of Amſterdam owes its ſplendour 
and magnificence, which, though it poſſeſſes the greateſt part 
of the merchants ready money, rather promotes than inter- 
rupts their commerce, by the ſecurity and diſpatch with 
which a bank. credit is attended. h | - EY, 

By the eſtabliſhment of this bank it is ordained, that bills 
of exchange, and the payment of wholeſale goods, ſhall only 
be in bank, unleſs the ſum be under 300 guilders; in which 
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caſe it cannot be entered into bank without a duty of 6 ſti- 


vers, excepting by the Eaſt and Weſt India companies, who 
can enter into bank what ſums they 1 without any duty 
whatever. 

To have an account opened in che bank, there 1s a duty 
impoſed of 10 guilders for once only ; but if at any time that 
account ſhould be overdrawn, the merchant incurs a penalty 
of 3 per cent. | 

A merchant may draw his caſh out of the bank at any time 
upon allowing vg per cent. for bank-ſecurity ; but if at that 
time the agio, that is, the difference betwixt the bank and 
current money, or the diſcount to which the current money is 
liable, be below 5 per cent. the treaſurer is obliged to make 
good the difference, as 5 per cent. which ſeems to have been 
the original agio, is always charged when it is received. 

No merchant can draw for the money he puts into bank, 


or any par: of it, until the next day, without making an al. 


ag of = per cent. unleſs the bank had been opened only 


he day before, after balancing the books, or at the feaſt of 


| nk | 
All accounts with the bank muſt be balaneed twice a-year, | 
and that within ſix weeks after the bank is e, under the 


penalty of 15 guilders. 

No procuration is good at the bank unleſs it be regiſtered. 
there, -and the noting of ſuch procuration coſts 50 ſtivers. 

The time of noting in the bank is from ſeven to eleven in 
the forenoon ; after which to three in the afternoon every 
note carried in will coſt 6 ſtivers, and after three none are ad- 
mitted, 

When money is depoſited in the bank, the depoſitor may 


call for it in fpecie,- when he wants it, upon allowing a pre- 
mium ſeldom exceeding + per cent. for bank: ſecurity. 


No money can be given in loan but upon ſecurity that is 


unexceptionadle, and in judging of ſuch ſecurity the directors 


mutt be unanimous. 
No director can uſe the freedom to abſtract any money from 


the bank to ſupply any private demand, though but for a 


ſingle day, upon pain of death. 

The ſtrictneſs and fidelity with which this famous bank is 
kept, is productive of ſo great a ſecurity on the part of the 
citizens, and contributes ſo much to diſpatch in money-mat- 
ters, when a large ſum can be negotiated with a ſingle debit 
and a credit, that a bank-payment is reckoned from 3 to 6 per 


cent. better than a payment in cafh, beſides a premium al- 


lowed 


A 
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| lowed the bank for every depoſit, It is no wonder then if 


this bank be immenſely rich, ſince the inſtitution is ſo judi- 


cious, the regulations fo wiſe, and the direction ſo proper. 


In Holland they keep their accounts in pounds, ſhillings, | 
and pence Flemiſh, divided as the Britiſh pound, but more 
generally in guilders or florins, ſtivers, and phinnings, reckon- 
ing 16 phinnings to a ſtiver, and 20 {tivers to a guilder or 


florin. 


They reckon likewiſe 6 guilders or. r_ florins to the pound 
Flemflh, ' 

Britain exchanges with Holland upon the pound Sterling, 
for which the latter gives an uncertain number of ſhillings _ 


and pence, or grotes Flemiſh, according to the courſe of ex- 
change, which runs from 30 to 40 s. Flemiſh per 20 s. Ster- 


ling. The par of a pound Sterling, according to Sir Iſaac 


Newton's table, will be found to be L. 1: 16: 6 Flemiſh; 


but a guinea paſſes in Holland for 12 guilders, according to 
which eſtimation their coins may be reckoned as follows. 


A duke 8 0 
ie neee 07 ©0955 

A ſchillin =  - 
A guilder ' = _ = 14 
A Zealand dollar = — 
A tix-dolla s 
A dry guilder— - 
A ducat = — 


0 0000 00 
OG Oo 0 
* 


To compute the change with Holland, or + any other 
place,” where it is made upon the pound Sterling, 2 


Caſe 1. If Dutch money is required, let L. 1 Sterling bb 


the firſt term, its equivalent Dutch the ſecond, and the Ster- 


ling to be exchanged the third; then will the Dutch money . 


required be the fourth proportional. The equivalent Dutch 


money will likewiſe be found very readily by practice. 


| Caſe 2. If Sterling is required, let the Dutch money equi- 
valent to L. 1 Sterling be the firſt term, L. 1 the ſecond, and 
the given Dutch the third, then will the Sterling required be 


the fourth proportional, 


Examples of exchanges with Halland. 


Exam. 1. London is indebted to Holland in L. 270: 2 
Sterling, with how much Flemiſh is London devited ut Amſter- 
dam, when the exchange! is at 35 5. 0d, Flem. per pound Sterl. ? 


W 8 . | L. 
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caſe it cannot be entered into bank without a duty of 6 ſti- 


vers, excepting by the Eaſt and Weſt India companies, who 


can enter into bank what ſums N _ without _ duty 
whatever. | 

To have an account opened in the hank, there is a duty 
impoſed of 10 guilders for once only ; but if at any time that 
account ſhould be overdrawn, the merchant incurs a prnney 
of 3 per cent. 


A merchant may draw his e out of the bank at any time 


upon allowing vg per cent. for bank - ſecurity; but if at that 
time the agio, that is, the difference betwixt the bank and 
current money, or the diſcount to which the current money is 
liable, be below 5 per cent. the treaſurer is obliged to make 
good the difference, as 5 per cent. which ſeems to have been 
the original agio, is always charged when it is received. 
No merchant can draw for the money he puts into bank, 
or any par: of it, until the next day, without making an al. 
lowance of = per cent. unleſs the bank had been opened only 
the day before, after balancing the books, or at the feaſt of 
Pentecoſt. 

All accounts with the bank muſt be balanced twice a-year, 
and that within ſix weeks after the bank is opened, under the 
penalty of 15 guilders. 

No procuration is good at the bank unleſs it be waikiered 
there, and the noting of ſuch procuration coſts 50 ſtivers. 

The time of noting in the bank is from ſeven to eleven in 
the forenoon; after which to three in the afternoon every 
note carried in will coſt b ſtivers, and after three none are ad- 
- mitted, 


When money is Apes in the bank, the "Um may 
call for it in ſpecie, when he wants it, upon allowing a pre- 


mium ſeldom exceeding + per cent. for bank-ſecurity, 

No money can be given in loan but upon ſecurity that is 
unexceptionable, and in judging of ſuch ſecurity the directors 
muſt be unanimous. 

No director can uſe the freedom to abſtract any money from 


the bank to ſupply any private demand, Rough but for a 


ſingle day, upon pain of death. 

I he ſtrictneſs and fidelity with which this famous bank is 
kept, is productive of fo great a ſecurity on the part of the 
citizens, and contributes ſo much to diſpatch in money-mat- 
ters, when a large ſum can be negotiated with a ſingle debit 
and a credit, that a bank-payment is reckoned from 3 to 6 per 
cent. better than a payment in cafh, beſides a premium al- 


lowed | 
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lowed the bak for every depoſit. It is no. wonder then if 
this bank be immenſely rich, ſince the inſtitution is ſo judi- 
cious, the regulations ſo wiſe, and the direction ſo proper. 

In Holland they keep their accounts in pounds, {hillings, 
and pence Flemith, divided as the Britiſh pound, but more 
generally in guilders or florins, ſtivers, and phinnings, reckon- 


ing 16 phinnings to a ſtiver, and 20 ſtivers to a guilder or 


florin. 
They reckon likewiſe 6 guilders or. facins: to the pound 


Flemffh: - 


Britain exchanges with Holland upon the pound Sterling, 


for which the latter gives an uncertain number of ſhillings 
and pence, or grotes Flemiſh, according to the courſe of ex- 


change, which runs from 30 to 40 s. Flemiſh per 20 s. Ster- 
ling. The par of a pound Sterling, according to Sir Iſaac 
Newton's table, will be found to be L. 1: 16 :-6 Flemiſh; 


but a guinea paſſes in Holland for 12 guilders, according to 


which eſtimation their coins may be reckoned as follows. 
A duke 1. 15 

A ſtiver Oo _— e 

A ſchillinng - 

A guilder 4 "yy 

A Zealand dollar - 

A rix-dollar / >... «#5; 

A dry guilder = - 

A ducat = - w 


00000000, 
ri. 
—*＋ 


To compute the exchanges with Holland, or any other 
place, where it is made upon the pound Sterling. 


Caſe 1. If Dutch money is required, let L. 1 Sterling be 
the firſt term, its equivalent Dutch the ſecond, and the Ster- 


ling to be exchanged the third; then will the Dutch money . 
required be the fourth proportional. The equivalent Dutch 


money will likewiſe be found very readily by practice. 


Caſe 2. If Sterling is required, let the Dutch money equi- 
valent to L. I Sterling be the firſt term, L. 1 the ſecond, and 
the given Dutch the third, then will the SY required be 


the fourth proportional. 


Examples of exchanges with Eiland. 


Exam. 1. London is indebted to Holland in Z. 270 : ST 
Sterling, with how much Flemiſh is London debited ut Amiter- 
dam, when the exchanges: is at 35 5. Gd. Flem. per pound Sterl.? 


242 1 
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L. St. L. Fl. 
iin 270.408 33 8 
| e N ba 
Le 
235204166 | 
1892858333 
18928583333 3 
: AEST 
- 479:97479166=L. 479-19- 543 Flemiſh, 
By practice thus: | 
: L. Flem. | — 
270 8 2 for 1 00 "thi 
135 41 for 0 10 © : 
67 12:0* fr © 5 © 
6 15 24%; for o 0 6 
479 1 19 515 as before. 
FI: 


Exam. 2. Holland is indebted to London in nett proceeds 
of tobacco, booked there at 479 J. 19s. 6 d. Flemiſh; for how 
much Sterling may London draw, the e. being at 
35 6 d. Flemiſh per pound Sterling? 

.. L; Sy, 50) T. Flem. 

5) 1-775 © I ©: 479.975 


5) -355 5) 95.995 


071 071) 19-199 (270-8-2 Sur lag. Anſwer. | 
| N 


499 
497 ; 


20 


580 
568 


I2 
144 
I42 


_ (6) Daum. 


„ 
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Exam. 3. Amſterdam remits to London 5104 en. 
8 ſtivers, and 2 pennicks, exchange at 35 s. 64 d. 
London? | — 2 1 
Firſt, find the guilders contained in the exchange, by pro- 


portioning, as 20 is to 6, thus: 


| 4 20 2 216 0 35.5416 4 10.6625 
8 140 43 RE, 
3 and divide by 10, .3 will be a common multiplier z the 


product of which into the courſe of exchange will always give 
the guilders contained in a pound Sterling: wherefore, 


35.5416 
3 


10.662 50 guilders L. 1 at 35 5. 6% d. Flem. exch. 
Then 10.6625 : 1: 5104. 40625 | 


2.1325  1020.88125 
4265 204. 17625 


0853 4.83525 (478.725 =L.478-14-6 


3412 ö 


6715 | 
5971 
7442 
6824 
6185 8 729 
5971 


2140 
1706 


— 


147370 
4265 


(75) 


F lem. 
| banc. what will this remittance credit Amſterdam for at 


" 

- 1 
Th 

[4 

£ 5 
k #1 

2 
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xe thus, 35 EY 5104 02 
. 142 | | 


5426.5 5} 204276-25 Saas, 
85.3. 40835. 25 (478.725 =L. 478-14-6 
3412 | „ Si 


E 
In multiplying by 4e . 
the number of grotes in — 
a guilder, 16 grotes are 7442 | Sans 
Aer" i. for 8 ſtivers, 6824 | Fe 5 


and . 25 is the 2 phen- bn FE 
nings exprefled in the 1 i 4 
decimal of a grote. 9971 BET | F; 
oo 2140 | l 
4 © OOO 
; a. 
: 4265 
Exam. 4. London is indebted to Amſterdam in L. 478, 
14 s. 6d. Sterling, for how many guilders may Amſterdam 
draw, the exchange being at 35 5. 6+ d. per pound Sterling ? 
6 : _- _- 4 
35 ſchillings. 478.725 for L. I f 
— 239.8825 for — 10 
2393625 119.68125 for — 5 
1436175 5 . 11.968 125 for — — 6 
C 239362 at- 6 997344 for — — + 


1994 6875 at 14 — | 
r. Flemith. 


17014.684375 ſchillings. 
Rs x „ 


— — 5104.405314 guilders, 

5104.4053125 guilders. 

Exam. 5. A merchant in Glaſgow is credited at Amſter- 
dam for 2154 guilders, 12 ſtivers, and 4 pennicks, current 


money; for how much Sterling may Glaſgow value on Am- | 
ſterdam, exchange 35 5. 3+ J. Flem. banc, agio 42 per cent.. 7 


is tl 
Firſt, | 
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© E axM 
Firſt, 104.5 + 100: 2154. OE : 1 63 
Adly, 35 314 - 2061.83 
1 12 40 


423 ) 82473-20 


— —äb — — 


194. 742 4 = T. 194 167 10 


Exam. 6. Glaſzow draws on Amſterdam 2 194 14: oy 
Sterling, exchange at 35s. 37 d. Flem. banc. per pound Ster- 
ling; ; how much current money will pay the draught, agio at 


| 4 per cent. 7 -. 
Firſt, 194-742 for 26 Then *®|2061.84 
% for I | 41.236 for 2 per cent. 
48.6855. for 5 4 
2.434275 for — 6 10. 309 for + 


— 


4057125 * 


* 


2154.613 cur. guilders. 
— 343 0354875 Flem. pounds. . 


8 „ 5 ˖ 


5 2061 820925. © ak banco. 


Exam. 7. When the n, is at 35 5. what is the W 
of the e 


23 
12 


— . d. Se. Add. Flem. in a guilter | 
2) 420 d. Flem, - 240 © 00; 


CEE EN — 


30 1 1 
7 8 
5 40 

77160 


227 a, Sterl. Anſwer, | 


Exam. 8. When the guilder is ſold at 224 d. Sterling, what | 
is the exchange betwirt Britain and Holland ? 


227 
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225 40 : 240 Sterl. 


S 5 © 
4) 160 „ 
. 12) 420 

h + 28 Anſwer. 


Exam. 9. When the bank guilder is worth 22 d. Sterling, 
what ought to be the price of the current guilder, agio 4 per 


} 8 % 
3 


104 100 2: 22 
FO 100 
104) 2200 
5 21 f d. Anſtuer. 


Holland exchanges with the trading nations upon the con- 
linens a. follows; _' 7- 8 | 


With France, upon the French crown, for 54 grotes, more or leſs, 
With Hamburg, upon the dollar, tor 32 Flemih ſchillings, more or leſs, 
With Spain, upon the ducat of 375 marvaci-s, for 97 grotes, more or leſs, | 
With Portugal, upon the cruſado of 400 reas, for 44 grotes, more or leſs, 
With Genoa, upon the piaſtre of 5 liv. banco, for 92 grotes, more or leſs, 
With Venice, upon the ducat cf 24 gros banco, for 88 grotes, more or leſs, 
- With Leghorn, upon the pia re of 20 ſols d'or, for $6 grotes, more or leſs, 
With Geneva, upon the crown of 60 ſols curt, for go grotes, more or leſs, 


And the computation is the ſame with the exchanges be- 
twixt Britain and the ſame places, | 


Art. IV. Exchange with the Auſtrian Netherlands, 


Antwerp was once the metropolis for trade of the whole 


Seventeen Provinces, although Amſterdam and Rotterdam are 
at this day by far its ſup-riors. It is however the principal 


place of exchange in the Auſtrian Netherlands, and ftill hath 

a conſiderable trade. The par of a pound Sterling at Ant- 

werp, according to Sir Iſaac Newton, is 24 s. 11 4. Flemiſh; 

but later authors make it different; ſome 35 s. 6+ /f. others 

355. 24. and others 38Fr 5. ; but the coutie is allowed by 

5 to run from 30 to 40 ſchillings Flemith per pound Ster- 
ling. 1 9 7 1 88 


8 Examples 


according to the courſe. 


of 


FW „ ao dd. diol as 


t WV OO ww 4...) - © ww 


component parts of 75. 


Var. XI. Excnance with HotLand. 313 


Examples of exchanges with Antwerp. 
Ex. 1. How much Flemiſh will anſwer a London draught 
of L. 374, 19 5. Sterling, exchange at 37 5s. 6d. per pound 
Sterling? SN hs 5 
| 374 19 O for 20 
187 9 6 for 10 
93 14 9 for 5 
46 17 4+ for 2 6 


6 


| N 1 
. 703 o 7+ Flemiſh. Anſwer. 
Exam. 2. How much Sterling will anſwer an Antwerp pill 


of L. 703: o: 24 Flemith, exchange at 37 5s. 64, Flemiſh per 


pound Sterling? | 
37 6 BD. 


29 —— 


— 


75 ſixpences * 1 502812125 ſixpences, 


5) 5624-25 
3) 1124.85 


| . ; 374-95=L. 374, 19s. Ster. 
In the laſt example one ſixpence is added to the product 
of 40 out of the 74 d. and the remaining three halfpence redu- 
ced to the decimal of ſixpence; the diviſion is made by the 


The different towns in Britain exchange with Lende for 


a ſmall premium in favour of the latter, more or leſs, accord. 
ing to the demand for bills; and, in the ſame manner, Ant- 


 werp and the other towns in the Netherlands exchange with 
Amſterdam from + to 14 per cent. in favour of Amſterdam, 
and the calculations in both cafes are made as in factorage. 


We ſhall give an example of each. 


Exam. 1. Glaſgow draws on London for L. 760 at 30 days, 
x exchange; how much money is received for the draught ? 


EE Ds 7860 
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760 
3156 for + per cent. = s 
19 for 4 per cent. = & of x55 
£ 33 : _ 1 ; . ' 
4 15 exchange at x 


L. 764-15 paid for the bill. Anſwer. | 
Exam. 2. Antwerp draws on Amſterdam for L. 760 Fle- 
miſh, exchange at 1+ per cent.; how much Flemiſh will pay 
the bill at Antwerp? 5 | | 
760 
1 12 ft Sow © 
3 16 at 4 = x of x55 


11 8 exchange at 14 


£971 $ paid at Antwerp: An ſiuer. 


Art. . ExchAx OR with HAMBURG. 


INTRODUCTION. 


| Although the gend af the bank of Hamburg are much in- 


| ferior to thoſe of the bank of Amſterdam, yet the integrity 
and exactneſs with which it is conducted, hath procured it a 


very great reputation all over Europe, and ſtill more particu- 


larly in the north. : 


The inſpection of this bank comes not under the cogniſance h 


of the ſenate; but as the citizens and corporations are ſure- 


ties, they chuſe four directors by a majority of voices from 


among the principal of their own number. Theſe directors 
muſt ſee that the regulations of the bank be duly obſerved, 
and impreſs the caſhiers with money without touching the 


treaſure, when there is a demand. Hong the capital of 
e, yet it is very 


this bank is ſuppoſed to be very conſiderab 
difficult to conclude concerning it with any degree of cer- 
tainty, as the clerks and managers are bound to ſecrecy by 


_ oath; which hath likewiſe this effect, that no ſeizure can be 
made of any depoſit or bank account, as no one knows how 
another ſtands with the bank. None but citizens can have 


the 


= \ * *at . 
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the benefit of a bank-account, or * lodging money there by 
way of depoſit, without intereſt. "The leaſt ſum which can 


be wrote in bank is 100 marks lubs, and every ſum be- 


twixt 100 and 300 marks lubs that is wrote in bank, is taxed 
with a duty of 2 ſchillings Jubs at entry, but any ſum exceed- 


ing 300 marks is entered gratis. 


he ſtated hours of tranſading bofindls; in the bank are 
from ſeven to ten in the morning; but the bank is kept open 


to five in the afternoon for ſuch as have a mind to write in 


bank at the expenſe of 2 ſols lubs for each ſum. 

Every account that is opened with the bank coſts an ex- _ 
penſe of 50 rix-dollars, or 150 marks lubs. Loans are made 
out of this bank upon a depoſit of ſilver, jewels, precious 
ſtones, &c. which are received upon inventory; and if not 
relieved at the end of ſix months, by paying the principal and 
a moderate intereſt, they are auctioned at the bar of the bank 
upon a day advertiſed for their ſale and delivery. | | 

They keep their accounts in the bank, and through the 
city, either in rix-dollars, ſols, and deniers lubs, or in marks, 
ſols, and deniers lubs. The rix-dollar is worth 3 marks, or 
48 ſols lubs, weighing 532 grains. | 

The livre-gros or pound F Jemiſh j i equal to 74 marks lubs, 
or 20 ſols gros, or 120 ſols luts. 

The mark lubs is divided ſometimes into 32 gros, but 
more generally into 16 ſchillings lubs, and each of theſe into 
12 phennings. 

Hamburg exchanges with Britain in ſchillings and grotes 
Flemiſh, and the par of their rix-dollar is reckoned at 45. 6 d. 
Sterling, ſo that the par of L. 1 Sterling is iS 13 marks 5 ſchillings 
jubs, 35 5. 64 4, Flemiſh. | 

The value of the rix-dollar being every where known, and 
its ſtandard invariable, it is applied to the valuation of all 


| kinds of merchandiſes as well as coins. The principal cur- 
| rent coins in thoſe parts are thoſe of Denmark and Holſtein, 
| Lubeck and Hamburg, which, taking them at the par, may 
| be valued as follows. 


A tryling x of a phenning - L. o o 05 Sterl, 

A ſixling z of a phenning = 0 O OFF 
A phenning + of a chilling lubs - 000 

One ſchilling lubs g of a mark = - © © 1x 
The dollar = 2 marks. - - - © 3 © 
The rix dollar = 3 marks - - 046 
The ducat of 63 marks = = - 0 9 


Rr „ The 
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The current money hath been ſo much adulterated of Jate 
years, that the agio hath riſen from 15 to 20, to 3o, and 40 
per cent.; but all bills of exchange are paid in bank. 


Examples of exchange with Hamburg. 


Exam. 1. London draws on Hamburg for L. 500 Sterling ; ; 
how many marks muſt be paid at Hamburg, the gs 
at 355. 6 d. Flem. banco per pound . ? 


As 20s. Flem. = 7 marks, it will be: 20: 7.5 7·35·5 
The two cit terms SEO * 3 | #: I.5::355. 
| _ | os 


4) 53-25 


1 3125 marks 


e 


| Hence 1. 5 will be a conſtant multiplier, and 4 a conſtant 
diviſor, for finding the marks contained in the counle « of ex- 


bange, equal to a pound Sterling. 3 
L. marks, ra 4. 
| Then 1: : 13. 3125 +- 50 : 6656 4 es: 


Or in other words, ſince 1 is the firſt term, multiply the 
marks in one pound by the given number of N and the 


product anſwers the queſtion. 
For 13.3125 


500. 


| mars. w.. 
| 6656. 25 = 6656 + lubs. Anſwer, 
Or by practice thus : 


356 Schillings F lemiſh are 8 in. 
3 to marks by multiplying by 6, and 
oO _ . dividing by 16 hence the reaſon of | 
8) 106 6 this operation, which is only an 
| | abridgment of that. 
"Then 500 L. 


13 marks. 


6500 for 1 3 marks 
125 for 4 5, or 4 + of a mark, 


| 8888. 4 marks, as ne | 


Exam, | 
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E 2. bern 8 on London. for 6656 marks, 
4 ſchillings lubs; what Sterling muſt be paid at London, 
exchange at 35s. 6 d. F lem. banco per TE: Sterling? 


35: 5 
1.5 
4) 53.25 
1-41 115 6e 25 (5001, Sterling. Afr 
70). 


Or by pratice, ive, 
356. 6656 4 
V 


413 : 1 as before. 
I: 1065 


„ 

Exam. 3. Hamburg i is indebted to London in 45 nett pro- 
ceeds of a conſignment, amounting to 5600 marks current 
money ; for how much Sterling may London draw, exc 
at 36.s. Flem. banco, agio 30 per cent. | 

-ancel a Cipher in each of the firſt terms, and then it wilthe 
TY RY To 

13: 10: 5600 

5 10 


13) 56000 
36 43331 banco. 
> 8 
98 7345667 346663 (353-742 fere=L. - 353-14-10 


Exam, 


— womens Jan ˙ N ̃⏑§—ß,Ü⏑—j.t rr do wwen ation, cn "ve 5 
ys . 


— , «. 


— V ¶dLn VIPS Is 2. Abou ler" > 


2 —— 


— — — 
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E. 4. When the pig with Hamburg i is at 36 5, 
6 d. Flem. banco per pound 8 Ste 


mark lubs ? 
Ss. Fl. s. lubs, 
20 = 120 
- 30 mn 00. 
L.-T 
i ; =" 6 ; 
9 6 
= 219 + 240 :: 16 
g V 
219) 3840 (17415 
_ 
1650 5 
Lg © 
117 


OBSERVATION. 


When Britain exchanges upon the imaginary price of 1 J. 
Sterling, as with the Netherlands and Hamburg, the Britiſh 
merchant will find his account, in remitting when the courſe 


is high, and drawing when it is low; as it is better to get. 


365. Flemiſh for a pound Sterling than 35 3. If what hath 
been ſaid in the laſt obſervation has been duly conſidered and 
digeſted, an example will be ſufficient illluſtration. 


Examples of drawing and remitting, &c. 
Exam. 1. When the exchange was at 36 5s. 6 d. Flemiſh, 


Britain remitted to Amſterdam T. $000 Sterling, but upon the 


fall of the exchange to 35 s. Flemiſh, Eritain drew to be re- 


imburſed; for how much Sterling may Britain draw to bring 
home this remittance ? 


Sixpence . 
73 * 5000 i 70 
73”. 
7) 36500.[0 


I. 5214 5 84 Anſwer. 


rling, what is che price of the 
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Exam. 2. When the exchange was at 36 8. 6 d. Flemiſh, 
Britain remitted to Amſterdam 5000 guilders ; but when the 
exchange fell to 35 5s. Britain drew for the ſame number of 


guilders; what advantage to Britain nn the negotia- 
tion? *. 


Firſt, 36.5 „ aa 35 " 5000 
2 3 15 
5 3) 1000 
5) 10.95 500 | 255 — 
7) 3333. 33 


2.19 ) 1000-00(456. I2 3. 948 . 


876 | Drawn 476 
| |  Remitted 456 R. 2 


1240 | 
1008 - Gained 19 11 45 
1450 
1314 
136 
2720 
218 
339: 
4.38 
92X12=I104 | 
| 1095 
9 
Hamburg exchan ges with other trading nations as follows. 
With France, upon the crown of 6o fols, for 27 ſchil. Wer more or leſs, 8 
With Spain, upon the ducat of 375 marvadies, for 93 gros, more or leſs, 8 
With Portugal, upon the cruſade of 400 reas, for 42 gros, more or leſs, — 
With Venice, upon the banc ducat of 24 gros, for 86 gros, more or leſs, 2 
With Vienna, upon 100 Hamburg rix-dollars banco, for 139 rix-dollars of | 2 
the empire, more or leſs, 2 
With eee on ditto, for 135 An of Nur. more or leſs, 8 


E X A M P IL E s. 


Exam. 1. Reduce 975 marks 24 ſchillings lubs, bank mo- 
| „„ | „ 


and the plantations, 
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ney of Hamburg, into livres, ſols, and deniers tournois of 


1 


ſols tournois? 


France; exchange at 2745 ſols lubs banco per crown, of 60 


Exchange at 27 975 24 


— 16 
649 — 
, non 
„ 
6409) 394456 
| Cr. 576 58 5 


Livres 1730 18 5 French money. Anſwer, 


5 | Exam. 2. In 1730 liv. 18 ſols, 5 den. how many Hamburg 
marks, exchange at 272 ſols lubs per crown, of 60 ſols 


tournois ? | | | 
3) 1730 18 5 
Crowns 576 58 5 


177 


4032 
1152 3 
24 = r of 576 
x 3x for 30 ſols 
9 for 20 
14 for 4 
14 for 4 
Ex for — 4 deniers 


— OS 


4) 15602 
4) 3900z 
Marks 975 2 Anſwer. 


After the ſame manner may the exchange betwixt Ham- 
burg and any other place, when the exchange is made on the 
piece, be computed. When the exchange is made on the 100 
rix-dollars, the computation is ſimilar to that betwixt Britain 


Art. 


0 > „„ 


vo wy 


of the croꝛon of bo ſols tournois. 
France and other countries varies more than any other, occa- 
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Paris and Bourdeaux are the principal places of exchange 


in France; and indeed, in theſe places, the buſineſs of ex- 


change is particularly ſtudied. Accounts are kept throughout 


the French dominions, in livres, ſols, and deniers, divided 
as the Britiſh pound. In excbanging with France, we pay 
ſo many pence. Sterling for their crown or ecu of 3 livres, or 


60 fols tournois. As they have not always any piece of coin 
of that value, this ideal.crown,. or crown of exchange is diſ- 
tinguiſhed from the real crown, or ecu d'argent, by the name 
The exchange between 


ſioned by the frequent alterations of their coin, which is the 
effect of an arbitrary government. The king may at any time, 
by an arret, order the money to be recoined, at what number 


of crowns he pleaſes wut of the mark, which muſt render their 


value variable in other places, whatever value royal authority 
may ſtamp upon them in France. By the laſt arret of the 
15th of. June 1726, 83 crowns are appointed to be coined 
out of the mark of 7 ounces, 17 pennyweights, and 12 grains 
Engliſh, and each of theſe crowns to pals for 6 livres; ſo 

that, in that caſe, the mark contains 50 livres 5 ſols, which 
is intrinſically worth 40s. 8 d. Sterling. Wherefore the 
preſent par of 3 livres, or crown of 60 ſols tournois, is 
29.149 pence Engliſh, and whatever is paid more or leſs than 
this, muſt be a gain or a loſs. According to this par their 


coins may be eſtimated as follows: 


A denier - - - - I. o 
A liard of 3 deniers - - - =- © 
A dardene of 2 liards - - - O0 
A ſol of 2 dardenes - - 0 
A frank of 20 ſols or 1 livre 0 
A crown of exchange 60 fols - - © 
A double crown of 6 livres - © 
A lewis d'or of 8 crowns = - - © 19 6 


They have likewiſe half and quarter crowns, and half and 
quarter franks. | | | 

| To compute the exchanges with France. | 

Caſe 1. If French money is required, let the courſe of ex- 
change in pence be the fitſt term, 1 crown or 3 livres accor- 
ding to the requiſition, be the ſecond term, and the given 
Sterling reduced to pence the third, then will the fourth pro- 


>2 00000 
© 
oo 


portional be the anſwer. 


Vor. I. . 8 | Caſe 
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Caſe 2. If Sterling be required, reverſe the laſt rule, or 
make the calculation by practice. 
'Theſe rules univerſally hold in computing the exchanges 


with th6ſe places where the exchange is made on any fixed 


piece, the price whereof is determined by the courſe. 
When France exchanges with other countries, who have 


likewiſe a piece of exchange, 100 of the one is given for fo 


many of the other, and the calculations made | in that es 
tion. 


E xambples of the exchan ges with France. 


Exam. 1. London draws on Paris for L. 566: 13:43 hw 
many livres, Ic. will clear the draught at Nan, the exchange 
being at 31 d. per ecu ? 


op 13 4 


fy 4 livres 85 3 
VVV 


2 livres 


5 408000 (13161 5 gf 


Exam. 


ria 


2 


. 
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Exam. 2. 3 received at Paris 13161 livres 5 ſols and 
gf deniers ; for how much Sterling was the diaught, the ex- 


change being at 31 d. Sterling per ecu? _ 
Z. 3:31 5: 1er. 263 Or thus 3) 13167 5 * | 


er, | 
8) 4387 1 11 
3789 3 
30) 548 7 9 at 4 
3) 497999- 153 13 7 
12) 2599977 „ 13 4 Anſiuer. 
200 ) 21333 3t 185 
866 13 31 


Art. VII. EXCHANGE with Se atx. 


The monies of Spain are of two ſorts, the one called plate 


money, and the other vellon. A rial vellon is worth in Spain 


8x quarts copper money, and the rial of old plate of exchange 


is worth 16 vellon, and the effective rial of new plate 173 


which makes a difference between theſe two ſpecies of rials as 
3 to 17, or 535 per cent. 
By the word plate, is underſtood ſilver money, wherein ſome 


of the merchants keep their accounts; and that which is uſed 


for the negotiation of foreign exchanges is diſtinguiſned by 
the name of old plate, which is ideal in the ſame ſenſe with 
the exchange crown of France, or the pound Sterling of Bri- 
tain, 

The foreign bankers or remitters at Madrid, Cadiz, Se- 
ville, &c. keep their accounts in piaſtres, rials, and merva- 
dies old plate, reckoning 34 mervadies to a rial, and 8 rials 
to a piaſtre, the par of which is 35. 7 d. Sterling. 


The ſhopkeepers of Madrid, tne cuſtomhouſe, and other 


dealers within the kingdom, keep their accounts in rials and 


mervadies vellon. Some merchants, particularly in Valen- 


cia, keep their accounts in piaſtres, ſols, and deniers, divided 


as the French livre, or Britiſh pound. 


The duobloon of exchange is equal to 4 piaſtres, or 32 
rials. 


The ducat, or ducado current, is equal to 11 rials old 
8 1 3 : | plagy 


r n 
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plate, « or 374 mervadies ; but the ducat of exchange i is equal 
to 375 mervadies. 

he piaſtre of exchange is likewiſe reckoned at 15 rials 
vellon, and 2 mervadies. It is proper that the drawer of 
a bill upon Spain ſhould expreſsly ſtipulate the payment to be 
made either in gold or ſilver, or the bearer of the bill may 
ſuſtain a loſs of 14 per cent. | 

The Spaniſh ſilver and copper coins, from the above par, 
may be eſtimated as follows. 


A merva die IL oo _ 

A quartil 2 mervadies - - - - - O0 o ogg 
A rial plate = 17 quartiles, or 34 mervadies | "00 + 
A piſtrine = 2 rials plate — o © 104 

A dollar, old plate of Seville = 10 rials - 4 6 
A dollar of new plate = 8 rials plate 03 7 
Mexico Ut - 5 4 6 
Pillar dnss. 284 62 
Peru ditto old plate 04 5 

| A croſs dollar - T VV „ 94 44 


The gold coins are piſtoles and their fractions: the piſtole 
is worth 4 dollars, or 17 5. 11 4 and the fractions in propor- 
tion. 

The courſe between Britain * Spain i is always below par, 
from 35 to 40 pence per piaſtre. | 


Examples of exchanges with Spain. 


Exam. 1. London remits to Cadiz L. 576: 12: 22 Sterling, 
exchange at 37 d. per piaſtre; how much will be received 
for this reinittance at Cadiz! 5 


d. piaſt. | * 


31 1: 376 12 24 


20 
9 


11532 
12 


138386 
8 


1107094 carried forward J 


203 


Vat KT nn with Sram. e 325: | 


piaſt, ri. mer. 


_ 2 6655 773053 6 7: Arufwer. 
9 


1980 
TY 
1629 
1515 
1144 
999 


2350 
2125 


2290 
e 
1690 
1515 
175 
Exam. 2. Cadiz r remits to London 3653 piaſt, 6 ri. 5 mer. 
at 12 per piaſtre ; what will the remittance amount 


in ndon ? | 
3553. 7. 55 
365.3775 2 & 
-+ . -  $04-0087 = 1 
T 22.8301 = 1+ 
* = 


5 „ 
576. 6113 L. 576 12 24 Anſwer. 6 


| Rials vellon are reduced: into rials of exchange, and the 
contrary ; piaſtres effective into rials of 2 and rials 
vellon, as in the following examples. 


| Exam 1. Reduce 5005 ris 16 mer. vellon to rials of « ex- 
change. 


Its 


— 


—— 2 — rr re 


— 


ͤ2—U—äʒ ⁵ 1 —u— — age at 


— A Fer CI A oo or AA rs Le Aer 4 3 
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2 
0 n —— 
— 7 IIs tr 
„ 


————— — er 113 — oe noe 


40044 = 


25025 


4) 10636 


— . 


the product of 8, to which 41 is is added for 16 m. 
= the product of 4 


4) 42 5463 = the product of 84 FRAY in a 10 vellon. 


2659 FT rials of exchange, drfoner. | 


Exam. 2. Reduce 2659 ri. 5 mer. cof exchange, to rials 
yellon, ; 


2659 5 
16 quarts in a rial of exchange. 


3.5) 425464 


Rials 5005 16 mer. vellon. Anſwer. 


Exam. 3 Reduce 2 50 piaſtres effeRive to rials vellon, 


2000 
82 


16000 
1000 
16) 17000 


1062 16 Re ellen. Anſwer 


In moſt of the inland towns of Spain they keep their ac- 
ecunts in mervadies, hundreds and thouſands of mervadies, 


5 ana exchange upon the ducat of 375 mervadics. 


„. 


| RE is indebted to Britain in 5745W 575 mervadies, at 
52 d. Sterling per ducat of 375 mervadies; how much Ster- 
ling will even the account i in Britain ? 


+. 3.3 ved %. 


T 
twix 


c- 
es, 


at 
er- 


5) 
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5) 5745 575, 


Fn 149.115 for 45. Sterl. 
292 947 fo Ain 1:1 


Z. 1 1244. e- . 12445 47-6 alan, 


"oy 9 
- 1 \ 


> Art vm. Exciianos with PorTogagy mt 
1 Liſbon, end, in general, throughout the Portugueſe 


dominions, accounts are kept in milreas and reas, reckoning 
looo of the latter to one of the former. The milrea is no 


real coin, but an imaginary piece of account, of which a cru- 


ſado of filver contains , or o Y 480 = 480 reas. The 


par of a milrea is 5 C. 74 d. according to which the gold monies 
of Portugal are as follows. a 


The piece of 25 U 600 double Joannes - L.7 
Ditto of 2& = — - 4 6 
Ditto of 12 0 800. fingle Joannes —_— ES 
Daw of 13- 18 ob 3 
Ditto of 6 w 400 half Joannes NR 1 
1 

O 

O 

0 

O 

0 


1 


— 


Ditto of 4 w 800 moidore ſtamped 
Ditto of 3 200 quarter Joannes 
Ditto of 2 400 half moidore. * 3 
Ditto of 1 2» 600 * Joannes — — 
Ditto of 1 œ 200 quarter woldaep 8 
Ditto of © 800 Joannes or teſtoon piece 


nY oo w 8 OG 
oO ©0000 0000 


— 


The ſilver monies as follow. 


Te cruſado of 400 reas not ſtamped = [. 


O 2 

Ditto of 480 reas ſtamped in 1643 - - 02 9 
The 12 vintin piece of 240 reas - <- 01 6 

T be 5 ditto of 100 reas - = - = 009 
The 2+ vintin ditto of 50 reas = — - 604 

The copper coins as follow. Te 
The vintin piece of 20 reas — - o 0 14 

The half and quarter ditto, according to che ſame 

proportion. | 
- Thi avurſ#-6f exchange berwixt Britain and Liſbon is be- 
1 „ | 
S + A MPLE EM 
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3 1. London remits to Oporto L. 578: 19: 6, ex- 


change at 5 5. 3 d. per ! what will be receized at O- 


porto? 
5 | 6. # N _ * Sn" 2 Te. 
3:1: $78 19 6 


21 threepen. 11579 
3) 46318 
7) 15439 W333 | 
2205 61% Afar. 
mil. red. 
7 2 2. Opcna remits to Laan 2205 W619, exchange 
at 55. 3 d. per milrea; how much ling will this be rec. 


koned at in London? 
4) 2205.619 


20) 55 1.40475 at 56. 
5 


378 9749875 L. 570 -19-6 Anſwer, 


Art. EX. ExchAx CE with GEN OA. | 


st George's bank hath a prodigious ſway in the republic 
of Genoa, and is conſtituted of ſuch branches of the public 
revenue as hath been mortgaged by the government for the 

payment of ſuch ſums as have been borrowed during the exi- 
| rem of the commonwealth, The adminiſtration is during 
ife, by which means it hath become a kind of inferior ſenate, 
which often n the uniformity of their ariſtocratic govern- 
ment. 

Accounts are kept in the bank, in piaſtres or pezzoes, 
Vhich are divided into ſoldi and denari, as the Britiſh pound; 
but ſome of the merchants keep their accounts in lires or 

| liras, ſoldi and denati, divided as before: this money is only x 


of the value of the other, as the Scots money is rr of t 
e 


low 


mol 


to li 
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IV. 
| a pezzoe or piaftre i is 54. d. 
The par of af or lira - — 104 
en- According to which their coins may be eſtimated as fol- 
O. LAS a „„ Ty 
A Adenai - - - -+ «=» C. o © or 
A ſoldi or 12 denar - - '-= © 0 og, 
A chevalet or 4 foldi - - - 0 o 14 
A teſtoon or 30 ſold - - 9 1 142 
A genoini or 6 teſtoons = - = 0 6 9 
Aa - = = „ 
A Spaniſh piftole = - - 017 11 
The e runs between 45 and 50 d. 5 
E xamples of exchange. | 
Exam. 1. In 784 bex. 19 3. 6 d. lire money, how much 
money of ONCE? ? 
ll | | io. *%- bs | 
wy 5) 784 19 6 lire money. 
1 150 19 10+ exchange money. Anſwer. 
Hh. 2. Reduce 156 pex. 19 3. 10+ d. nen 
to lires. 
* 19 1075 
| "0 
obs 19 6 lire money. . Anſwer, 
| | Exam, 3 London i is indebted to Cas in L. 1710 16 + 
- 4 d.; for — many pezzoes may Genoa value on London, 
” the exchange at 473 d.“ Ee, 
li | | 
the d. + þ. _ L. . 4, $$ 
xi- 475=95 © 11710 16 48 821192 
10 | 8 | „ 
- © -- FE | Pezzoes 8644 2 6 Anſwer. 


Exam. 4. Genoa is indebted to London in 8644 pez. 2 5. 
6 d.; for * much Sterling may London value on Genoa, - 


d; 1 exchange at 47 per ee 


ng. Vox. I. | - Tx ES £ 6) 
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6) 8644 2 6 


$8). 1440 13 9 for 404. 
= 2) 160 x $5 for 's'” 
+; . 103 for Sy - 


——T 


1710 16 4 Anſwer. | 
Exam. 5. London draws on Genoa for £: 1710:16:4 
Sterling ; how much lire money will pay the draught, ex- 
change at 48 d. per piaſtre? 


1710 . 
5 times 4 5. in a pound Sterling. 


Pezzoes 8554 1 8 of exchange, 
5 lires in a pezzoe. 


42770 8 4 lire money. Anſwer, 


| Exam. 6. Genoa is indebted to London in 42770 pez. 8 . 


4 d. lire money ; how much Os will his amount to, 
the exchange at 4. s. per pezzoe? 


5) 42770. 8 4 
5) 8554 18 Þ Randes of exchange. 


„ 1710 16 4 4 Sterling, at 45. exchange. 


Art. X. Exonancs with LEgcGnorn. 


In Liber accounts are © kape? in piaſtres, ſoldi, and Ans 
ri, divided as at Genoa. 
in liras or lires, divided as the piaſtre; but this money is only 
z of the money of exchange. 

The par with London is 4 s. 4 d. but the courſe runs from 
45 to 50 4. only. 


The coins of Leghorn may be eſtimated as follows : 
S TR F — L. S 8 "ELL 


A quatrini,— 4 denari - = oO. o 045 
A ltoldi, - - - 3quairini - - © © ci 
A craca or grain, 5 quatrini = 4 © o QF 
A julio or paulo 8 grains - - - © 0 57 
. A piaftre of exchange 5 0 44 


Part IV. 


Some likewiſe keep their accounts 


Va 


Ster 
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A ducat of 150 foldi - - e «$« = 
A piltole of 21 lirees 08 

E xamples of exchange. 


Exam. 1. London draws on Leghorn for L. . 19: 6 
Sterling; what wal be paid at Leghorn, the exchange at 


as er piaſtre ? | 
£240: 10: 465 Ie 6 
4 | = ONE 
* 5 ; — | 
. 
8 


23) 55917 
Piaſtres 2431 SF 53 Anſwer. 


Keck, 2. Leghorn draws on London for 2431 piaft. 3 5. 
| Fi d.; what will pay the bill at e nen at 4 d. 
„ piaſtre 4 
0, Os 6) 2431 3 5+ 


8) 405 3 11 the 40 d. 
5) 50 12 114 for 5 
10 2 67 for > 


8 8 


| 465 19 5 Anſwer. 

Exam. 3. London is indebted. to Leghorn i in 7456 piaſt. 

9 5. 6 d. lire money ; what Sterling ſtands as an equivalent. 

in the London merchants: books, the exchange being at t 50 d. 
ber piaſtte ? 

ts 6) 7456” 3 


i 6) 1089 4 11 money of exchange. 
m Jie i 
5 45 1 87 at 1 


226 18 E at 50 4 5 


By eflieaing the fractions ſometimes above their value, and 
at other times below the value, as ſeems moſt convenient, 
perplexing denominators are avoided, and the anſwer found 
with lufficient exactitude. | 


# 


T' t FA Art. 


— PIPE) U—[—ʒñ 2 7 er 
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Art. XI. ExchAN CE with VENICR. 


The bank of Venice, or banco del giro, is a public depo- 
ſitory for the reception of the merchants and traders money, 


| eſtabliſhed by an edict of the republic, enaRng, that the pay- 
ment of merchandiſes by wholeſale, and bills of exchange, is 


to be made in bank; and that all. debtors and creditors ſhall 


be obliged, the one to carry their money to the bank, and the 


other to receive their payment in bank, by transfers from the 
one account to the other: but to remedy the inconvenience 
that may ariſe for want of ready money to ſacisfy the demands 
of ſtrangers, or ſupply the neceſſities of a retail-c:ade, a ready- 
money bank account hath been opened, for effective pay- 


ments, Which, inftead of diminiſhing the funds of the bank, 


hath been found, by experience, greatly to have increaſed them. 
l he funds of this bank are fixed to 5,000,000 of ducats, 


for the adminiſtration of which the republic is guarantee. 
| —— The accounts of the bank are kept in livres, ſols, and 
| deriers gros: the livre is equal to 10 ducats bank, or 240 


gros, the ducat being equal to 24 gros. = 
Money of exchange is always underftood to be that of 


ducats in bank, which is imaginary, 100 whereof make 120 


ducats current money; fo that the difference betwixt bank 


and current money is an agio of 20 per cent. though the 


brokers have invented another agio to be added, which is 
more or leſs according to bargain. es 


Tue par of a ducat banco is 4 5. 4 d. Sterling, and the courſe 


between 45 and 50 4. 
The Venetian coins are as follow: 
| Apicoli - - - - Ii. o o orfr 
A ſoldi, or x2 picoli = - - 0 o off 
A jule, or 18 foldi - - - - o o 533+ 
A teſtoon, or 3 jules. - - - © 1 5rzt 
A ducat current, or 124 ſoldi - © 3 4 


A chequin, or 17 lires - -.- 092. 
Lire money is divided as the Britiſh pound, and 1 ducat 


banco is worth 725 lires. | 


5 Examples of exchange. | 
Exam. 1. London draws on Venice for L. 541, 18 5. Ster- 
ling; how much muſt be paid at Venice, exchange at 45x d. 


per ducat banco? 
| 1 


vu 
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| oh. bs | | 
| 20 : ; 
: 1 o838 f 
; | . 8 | Co, « 
f - —— Mu, 5. d. | ; 
' 45-625) 130056.000 (2850 10 1074 Anſwer, 
| „ | 
: ET 047 f 0 | i 
: 6500d ; | 0 
; | 230600 
; | 228125 
" 24750 
JT : 
: ; 495000 
; 5 1 45025 
"= 38750 
12 
K : ; | | 
, | 465000 
y 45s 
F ; ood EC 
| Exam. 2. Venice draws on London for 28 50 due. 10. fol. 
| T0373 den. banco, exchange at 455 d. per ducat ; how much 
| Sterling will pay the draught? _ | 
| 6) 2850 10 1014 
8) 475 1 94 at 40 d. 
8) 59 7 9 at 5d. 
F Re 


. 541 18 © ® at 45% Anſwer. 
| Exam. 3. Venice is indebted to London in 4789 duc. 19 8. 
34. current money; how much Sterling may London draw 


for, agio at 20 per cent. when the exchange is at 4 5. 1 d. gf 
| ducat banco? | | — 
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S 3 £22 5 " 3 current money. 
5 . 


* 
_—_—_—%: 


ww” - As 


6) 23949 16 3 „ 
00 3991 12 rm AY money. 


. 


27 0 3 31 a 2 2 
199 If 75 at 1 

12) 199 11 75 e 
16 12 74 at * 


1 814 19 21 at 4 1 


The firſt two terms are abridged by cancelling the ciphers, 
and reducing the remaining figuren ner loweſt terms. 


The foregoing are the . ws of exchange i in 


Europe with which Britain hath occaſion to negotiate, as all 
the other places with which we may have commerce receive 
and make payments by the medium of Amſterdam, Hamburg, 


or Venice; and if the examples of converting the money 


of one country into that of another hath been properly attend- 

ed to, it may reaſonably be preſumed, when the courſe of ex- 

change is known, that there will be very little difficulty in 

reducing Sterling to its equivalent value in the money of ac- 
count in any other country, and the — 


tied . 


When Britain exchanges. on the piece of foreign money, 


as the French crown, Venetian ducat, c. Britain ought to 


remit when the exchange is low, and draw when it is high, 
to negotiate with advantage. The reaſon will be obvious; 
for L. 100 will go farther in purchaſing ducats, crowns, mil- 
reas, &c. when the courſe of exchange is at 40 d. than when 
it is at 50 d. and 100 crowns will go farther in paying a debt 
due by France to London when the n is at 32 d. than 
when it 1s waer at par. 


E k A M f L. E s. 


1 1. London is indebted to F rance in 1000 crowns, 
for payment of which one bill of 500 crowns is purchaſed at 
311 d. and another at 30 d. for the remaining 500; how 


much | 


E. 
ted te 
32 d. 
Was | 


che d 


No! 


| mMenti 
which 


chang 


Var. XI.  ExcHance with VENICE - 333 


much Sterling was _ for the bills, and what difference — 
cent, in the pütchaſe? | | 


Cr. | 4 3 0 
Firſt, 500 exch. at 10 2dly, 30 © 1. 5: 100 
8) 500 : 1.5 
210) 62 105 at 304. : 30) 150.0 
— 5 per cent. diff. 


65 12 46 at 2150; "7 
62 10 o at JO: 


1 128 2 6 was paid Sterling 
Exam. 2. When the exchange was at 5 g. London W 


to Portugal L. 500 Sterling, but when the exchange roſe to 


55. 64. London drew to be reimburſed of this remittance z 


for how much Sterling was the bill ſold? 


Sixpences, L. Sixpences. 


10” : 000-524 Ol 500 N 4=2 000 mil. at $5. 


II | 11 
10) 550 6 ol, 40) 22000 
L % Mr Sterling. 


3 9. When the exchange was at 31 d. Britain remit- 
ted to France 1000 crowns, but when the exchange roſe to 


32 d. Britain drew for the ſame number of crowns ; what 


was paid for the remittance, and how much was received for 
the draught ? Nen 
10909 crowns at 31 £ 


ee eo 


125 at 30 d. 
4 3 4 at 14. 


Bits 129 3 4 mid.at 35 4 
i — 4 at 14. 


133 6 8 recd at 32 d. 
Note. In exchanging wich the other places of 1 not 


mentioned, we uſe the medium of Amſterdam and Hamburg, 


| Aa, hath rendered A deſpotie i in the aich of ex- 
| C anges. N | 


Variety 


OO — 


| 
| 
't 
1 
; 
; 
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Variety XII. AR BTTRATION of Excnances. 
INT CIO N. 
THE Lombards, one of the many nations that eſtabliſhed 
> themſelves in Italy after the ruin of the Roman empire, 
and who have beſtowed their name upon one of the fineſt 
Countries in it, were the firſt who ſtudied and truck out this 
new path of commerce to themſelves, which hath ſince been 
found not only advantageous to thoſe who thoroughly under- 
ſtand, and properly proſecute it, but of peculiar importance 
to trade in general. The way thoſe ingenious people went to 
work was this: They entered into partnerſhip, kept houſes 
in moſt of the trading cities of Europe, at each of which 
ſome one of the partners conſtantly. reſided, and by keep- 
ing a regular correſpondence one with another, concerning 
the ſtate of trade, and the exchanges in their reſpective cities, 
they ſo managed this new branch of buſineſs, that their 
houſes ſoon became great and reputable, their capitals large, 
and the cities in which they reſided opulent and populous, by 
being made the centre of their exchanges. 8 | 
To be quick and accurate in arbitrating exchanges, 2 
perfect acquaintance with, and a thorough practice in all the 
computations in the preceding part of this treatiſe will be re- 
guiſite ; to which muſt be added, a knowledge of the intrinſic 
value of foreign monies, according to the moſt accurate aflays 
which have been made for that purpoſe. _ 5 
A knowledge of the natural cauſes of the riſe and fall of the 
courſe of exchange between nation and nation, or between 
one trading city and another of the ſame nation, will contri- 
bute not a little to the purpoſes of arbitration. 5 
That the courſe of exchange is the touchſtone by which 
the ſtate of trade can be infallibly diſcovered, hath been al- 
lowed not only by great ſtateſmen, and ſpeculative politicians, 
but by the moſt ſkilful and ſagacious practical traders; and 
therefore it is the buſineſs of every exchange- negotiator, who 
would make the moſt of this delicate branch, to conſider with 
Attention, where the balance of trade lies among the Euro- 
pean nations, at all points of time; for by that means only he 
can embrace his opportunities of profit; and theſe almoſt 
daily betwixt ſome nation or other, provided he hath a credit 
- and correſpondence extenſive enough for the purpoſe. It very 
rarely happens, in a comparifon of the courſes of exchange, 
| 9 1 among 


— — 
Deen * . 


q 7 — U © @ | wo oo „ — 


* 


19 
> 


7 


dit 
ry 


a 
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among ſeveral places together, that they are found to ebb and 


flow in an exact equality of proportion ; for as the balance of 
trade differs between different nations, ſo the courſe of ex- 
change will be in favour of ſome, and againſt others. This 
being the caſe, the judgment of the exchange-negotiator con- 
ſiſts in vigilantly obſerving, from a proper compariſon of the 
courſ:s of exchange, where the greateſt inequality of propor- 
tion lies, that he may thereby diſcover with certainty, where 


he will find his account in drawing and remitting to ſome 


places preferably to others ; for where-ever the greateſt ine- 
quality is found, it is there, that negotiations of this kind 
will be attended with the greateſt profit; and by following 
this inequality, and altering the channel of his correſpon- 
dence with the fluctuation of the exchanges, he will daily im- 
prove his fortune, enliven trade, by his intelligence and cor- 
reſpondence, open new paths of commerce, and be an inſtru- 
ment of making the place he lives in more conſpicuous, by 
being the centre of his exchange-negotiations. | 


Sect. I. Simple arbitration of exchanges. 


Caſe 1. When a factor hath orders from his employer to 
remit a certain ſum of money to a place, provided he can do 
it, at a certain price of exchange mentioned, and at the ſame 


time, to draw for his reimburſement upon ſome other place at 
4 certain price of exchange; to find whether the advanta 

in performing the one part of the commiſſion will be ſufficient 
to compenſate for the loſs that may ariſe from the other; ſo. 


that, in caſe he finds the negotiation would be to his conſti- 
tuent's loſs, he may write him for new orders, or wait till the 
courſe of exchange be more in his favour z obſerve the follow- 


R UV L E. 


Let the price of exchange aſſigned for remitting be the firſt 
term, the price of exchange aſſigned for drawing be the ſe- 
cond term, and the real courſe at which the remittance can be 
made, the third term; then will the fourth proportional give 
the price at which the draught ought to be made, to be at par 
with the price of the remittance. nh | 
By comparing which with the price of bills upon that place 
where the draught is to be made, the factor or correſpondent 
will eaſily ſez, whether he ought to obey the order or not. 
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Exam. 1. A factor at London receives, an order to remit to 


Part LY, 


Venice 1000 ducats, at 45s. Sterling per ducat, and for this 


Purpoſe, to put himſelf in caſh by drawing on Spain at 2 «, 
2 d. per piaſtre; when this order came to hand, bills for Venice 


were at 50 d.; at what price muſt London 3 upon Spain 


to compenſate the adyance on the remittance to Venice by the 
riſe of the exchange? | | 


. 
48 : 50 * 38 


„ 2q 20 
#4 3 


Se, — 2 — 


12) 475 


ö mm 


391 Per piaſtre, advance Irs 


0-5 lO. 


Since the factor, agreeable to the courſe of exchange, at 


the time he received the order, is obliged to remit at 50 & 7 | 


which is 2 d. advance on each ducat, he muſt draw 397. 4 
for his piaſtre, otherwiſe his empl>yer would be a loſer in 


| whatever he drew below that price: but if bills on Spain had 


riſen more in proportion than bills en Venice, for inſtance, 
to 4 4. per piaſtre, the order could be ee with £ d. 
advantage on each piaſtre. 


For, firſt, 1000 ducats at 45. = 1090 = 1 200 
2dly, L. 200 , d. in a piaſtre = 1263. 158 piaſtres. 


That is, the factor in London muſt ſell 1263. 158 of his con- 
ſtituent's piaſtres before he is put in caſh to make the remit- 
tance of 1000 crowns ; but when he finds the courſe of cx- 


change bath varied ſince his employer's intelligence, he may 


- 


firſt find what money the purchaſe of 1000 ducats will require 
at 50 d.; and Parr the courſe with Spain had riſen to 40, 


he can fave of the money ariſing from the ate of his conſtitu- 


ent's piaſtres about L. 2: 20: 33. | 
Exam. 2. An order comes to Amſterdam to remit to Genoa 


at 82 4. per pezzoe, and draw upon London at 33 s. 4 4. 


per l. Sterling; when the order came to hand, bills for _— 
were at 85 J.; how mult the pound Sterling be valued, 
compenta: e the lot; by the remittance to Genoa ? 


92 
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34 bh 
Conſequently Amſterdam muſt fell the London bill at 


34 5. 65 to be at par; whatever is below that, would be a loſs; 


and whatever is above it, a profit. 


Exam. 3. A merchant in Amſterdam is indebted to London 


in a certain ſum, which he orders his friend at Paris to remit 


at 30 d. per croven, and to value on him for his reimburſement 


at 54 grotes per ecu; upon receipt of the order, he cannot 
purchaſe a London bill under 30+ d. but he can ſell a bill on 
Amſterdam at 544 grotes; whether can the order be obeyed 
with loſs or profit? | | 


. grotes. 4. 
30 © 54 * 30 


e 
5) 2945 


54 grotes. Anſwer. 


Hence this order can be performed with profit; becauſe, * 


the remittance to London be at 304 d. the draught on Am- 
ſterdam may be in proportion to the order at 54 grotes; 
but the crowns remitted to London may be paid at Amſter- 
dam with leſs money, ſince the courſe is only at 543. 


Exam. 4. Rome is indebted to Naples in 3000 ſtamped 


erowns; for recovering which debt, Naples gives an order to 
Lyons to draw upon Rome at 42 ſtamped crowns for 100 


French crowns ; and reſerving + for commiſſion, to remit the 


proceeds to Naples, at 75+ ducats. per I00.crowns ; when 
this order came to hand, bills for Naples were at 74+ ; how 
muſt Lyons draw upon Rome, ſo as to remit to Naples the 
number of ducats intended by the order, and ſave + commiſ- 


ſion ? | | 
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75 : „„ 
"6 


4353 5 448 
| 8 
1792 _ | 


453) 18816 (41.5364 | 
. 


690 
453 


2430 
225 


1550 
1372. 
2910 
2718 


1920 
1812 


Cans) - - 

Hence Lyons muſt draw upon Rome at 41. 5364=4 147 
nearly ; 3 as will * more intelligibly in the FOOT pro- 
cn. 

42 : 100 + 3000 
| 100 | 


6) 300000 


99 50000 | 


— 


7142.857 French e crowns. 
0004 


28. 5714287 per cent. Re OY 


71 14.285572 nett proceeds to be remitted, 


35571427860 | 
49799999004 
23557142786 


35371. 28560686 ducats to be remitted to Na- 
hn according to the . at 42 to Rome, mn 75 to 


N aples; 7 


ad 
T 


» grotes, 
| adly, 2000X402240.000 
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Naples; and if the amount at 41. 5 366 crowns to Rome, and 
at 744 ducats to Naples, be found in the ſame manner, the 


{ame number of ducats will come out in the proceſs as before. 
Exam. 5. Amſterdam is indebted to Glaſgow in 1000 


| 8 as a balance of nett proceeds, which Glaſgow can 


iſpoſe of at 22 d. per guilder; but to make a trial in the ex- 
change way, orders M. Chappelle at Paris to value on Amſter- 


dam at 544 Faber er crown, and remit the proceeds to Mr 


Adair, London, reſerving + commiſſion for his trouble at the 
current courſe; when this order came to. hand, the courſe had 
not altered, and the commiſſion was executed according to 


order; the courſe of exchange betwixt London and Paris was 


at 32 4. per ecu, at which exchange Mr Adair receives bills 


of exchange upon London, which Gaſgow is accordingly ad- 


viſed of, and draws for, with the advantage of 2 per cent. for 


the London bill. —— What. is the difference of theſe tranſ- 
actions to Glaſgow of ſelling the guilders, or being remitted 


via Paris? 


| guild, d. 
Firſt, 1000 at 22 12) 1000 | 
„ 10) 83 6 8 for 20d. 


81 
| Glaſgow would draw L. 91 13 4 by ſelling the guilders. 


4 crowns 


542 = 219) 160000 (730.5936 received by the draught on Amſterd. 


1533 338.6529 to be deducted for 5 commiſi, gv. 
wy 726.9407 to be remitted to London at 32 d. Sterl. 
; ONE | 


— 90. 8676 at 30 d. = T 


1300 6.0578 at. 2d, = 1 of & 
1095 


96.92 54 remitted to London. 


1971 
Wee 96.450 nett at London, | 
790 4.889 premium received for the London bill 


657 : {at 2 per cent, = x · 
—_ I 
1330 20 
1314 
| — 6,780 
- | 2 (16) 12 
| 9.360 
4 


1.440 | Hence 


200 : 47 46 to be deducted for commiſſ. at London. 
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Hence Glaſgow receives, by negotiating the =. 
1000 guilders at Paris, = — — L. 98 6 9; 
And would have cleared by ſelling the guil- 
ders but JJ 

So that there is a profit ariſing by the tranſa des-. 
tion of — — — _ 

Which will be found to be 54; per cent. difference. 

Caſe 2. To find the arbitrated price of exchange. 


The prices of exchange from one place are always given to 


other two places, in order to find the price of exchange be- 


twixt thoſe two places proportional to the prices given, which 
is called the arbitrated price of exchange, or, the par by arbitra- 
ton. | 3 | | | . 
In this caſe, the iſt and 3d terms muſt belong to the ſame 
country, and the 2d muſt be of that kind of which the 
price is required ; the term which moves. the queſtion being 
always the 3d, the diſpoſition of the terms will eaſily be diſ- 
covered, and the 4th proportional is the par by arbitration. 


E ramples of arbitrating the par. 


Exam. 1. Suppoſe. bills at Paris on London at 32 d. per 
crown, and on Amſterdam at 54 grotes per crown; what 
muſt the price of exchahge be betwixt London and Amfter- 
dam, to be on a par with the exchange betwixt Paris and 
thoſe places? | h ET | 

„ lis = ans. « 
e 


ee e N 
33 9 Flem.. Anſwer. 


Exam. 2: Suppoſe bills at London on Amfterdam are at 


339. 94, Flemiſh per pound Sterling, and on Paris at 32 d. 
per ecu; what muſt the price of exchange between Amſter- 
and Paris be, to make it on a par with the other 
two? | . 


© 


TL. 6 13 54 | 


Ya 
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d. Ster. d. Fim. d. Ster. 
a4 45 JÞ: 5 >, 
— 4;YFO + * 


3) 162.0 


” 54. grotes per ecu, as in the firſt example, 


Exam. 3. Suppoſe bills at Amſterdam on Paris are at 54 
grotes per ecu, and on Britain at'33 s. ꝙ d. Flemiſh per pound 


Sterling; what muſt be the price of exchange betwixt Paris 


and London, to be on a par with the other two ? 
d. HFem. 5, Ster. d. Fim. 

405 20 54 

„„ — 4 


| 81) 216 


Hence, if a draught for L. 200 Sterling were remitted to 
Paris at 32 d. per crown, it would be found to get credit there 
for 1500 crowns till they were remitted to Amſterdam, when 
Amſterdam would be debited for the ſame number of crowns 
at 54 grotes, which would find credit there for 2025 guilders; 

and if theſe guilders were remitted to London at 33s. 9 d. 
*lemiſh per pound Sterling, Amſterdam would be credited for 
a remittance of L. 200 Sterling, which would even the ac- 
count at all thoſe places, with reſpect to this negotiation, with- 
out loſs or profit. | RO 


OBSERVATEON 


For the ſpeculation of the ingenious merchant on the uſe 
to be made of the arbitrated par of exchange, it will not be 
improper to give ſome examples, from the London courſe, up- 
on ſuch places where the profit is ſeldom lefs than what fol- 
lows, viz. -— 1 : 

Suppoſe London draws on Amſterdam at 345. 10 d. Fle- 
miſh per pound Sterling, and on Paris at 313 4. per ecu, the 
arbitrational price between Amſterdam and Paris will be 
found to be 5523. But ſuppoſe Amſterdam adviſes, that the 
exchange for Paris is at 544 grotes per ecu, Which is below 
the arbitrational price, the queſtion is, what profit pre- 
icnts ? En 


Draw 


2+ 84. = 22 d. Sterl. as before, 


— 


f 
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Draw L. 100 Sterling on Paris at 312, it will debit you 
at Paris for 752 cr. 56s. 5 d. and remit to Amſterdam 


L. 98: 12: 5 at 345. 10 d. Flemiſh, which credits you at 


Amſterdam with 1030 guil. i1 ff. 12 pen. banco; fo that the 


profi: to be made between thoſe places on L. 100 is L. x, 
7.5. 7 d. The money received for your draught furniſhes you 
with money to pay for. your remittance, and your debit at 
P is will be cleared by your credit at Amſterdam, exchange 
at 542 rotes per ecu: for if 544 grotes will pay a French 
2 7 30 guil. 11 /. 12 peu. bank-money will pay 752 ecus, 
S. 5 4. 3 3 : | | 
, But if, on the other hand, Amſterdam adviſes you at London 
that the exchange for Paris is at 56+, which is above the ar- 
bitrated price of exchange; in this caſe you muſt alter your 
courſe of drawing, and inſtead of France as before, draw oi 


Amſterdam for L. 100 Sterling at 34 5. 10 d. Flemiſh, which 


debits you at Amſterdam in 1045 guilders banco, and remit to 


Paris L. 98: 13: 10 at 314, which credits you at Pari in 


743 ecus, 6 5. 8 d.; ſo that the profit, upon this ſuppoiition, 
will be L. 1: 6: 2 on the L. 100. And the money you re- 
ceive for your draught furniſhes you with the money to pay 


for your remittance as before; your debit at Amſterdam will 


be paid by your credit at Paris, exchange at 56+ : for if one 
French crown will pay 564 grotes at Amſterdam, 743 ecu, 
6. 8 d. will pay 1045 bank guilderss 
Hence it is evident, that whether the adviſed price be above 
ar below the arbitraticnal price, there is always an advantage 
to be made by drawing and remitting ; and as it very ſeldom 
happens that the adviſed and arbitrational price are at par, 


advantageous opportunities of doing it may occur every poſt. - 


In the foregoing example the difference is ſuppoſed to be 
only that betwixt 5534 and 544 in one caſe; and in the other 
that between 5553 and 564, which is very ſmall; and yet, 
when it is conſidered how many times it may be reiterated in 
the year, without the advance of a ſingle ſhilling, it yields a 
profit ſuperior to moſt other trades in which a man can be 
employed. 5 . | 
For another inſtance: Let it be ſuppoſed that London ex- 


\ 


changes on Amſterdam at 34 s. 10 d. Flemiſh, and on Ham- | 


burg at 33 5. 5d. the arbitrational price will be found to be 
3224+ betwixt Amſterdam and Hamburg. f in this caſe 
the adviſcd or real price of exchange be below the arbitrated 
par, ſuppoſe for inſtance at 32 5. then draw on Hamburg for 
L. 100 2: 33 5. 5 4. which debits you there for 1253 marks, 

| | f e 24. 
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25. lubs; and remit to Amſterdam L. 95: 18: 7 at 24s. 104. 
which credits you at Amfterdam in 1002 guil. 10 /tiv. bank- 
money: but you received L. 100 for your draught on Ham- - 
burg, and paid only for your bill on Amſterdam L. 95: 18: 7, 
ſo that you retain in your own hands a profit of L. 4: 1: 5 
in negotiating in this manner L. roo. | 
Bur if, on the other hand, Amfterdam, adviſes that. the ex- 
change betwixt Hamburg and there is at 344, which is above 
the arbitrated price, then draw on Amſterdam for L. 100 


Sterling, at 34 5. 10 d. where you will be debited for 1045 


guilders banco, and remit to Hamburg L. 97: 7 : 10 at 335. 
54. where you ate credited in 1220 mar. 7 s. 6 pen. lubs ; fo 
that, without being one ſhilling .in advance, you have L. 2, 


125. 24. in your pocket for half an hour's trouble in nego- 


dating L. 100: for the money you receive for your draught 
pays that for your remittance, and your debit at Amſterdam 
will be evened by your credit at Hamburg, exchange at 342 
for if one dollar of Hamburg will pay 34+ ſtivers at Amſter- 
dam, 1220 mar. 7 5. 6 per. lubs will clear 1045 guilders banco 
of Amfterdam. | 5 1 5 0 . 
From theſe examples it will be obvious, that an extenſive 
credit, and a thorough knowledge in the arbitration of ex- 
changes, make a ſufficient capital to carry on this beneficial 
branch; and it is pity ſo few apply themſelves to a ſtudy 
which would in ſo ample a manner requite their labour, 


Stet, II. Compound arbitration of exchanges. 


When the price of exchange is given betwixt one country 
and another, betwixt that ſecond and a third, and betwixt 
that third and a fourth, Sc.; to find the arbitrated price be- 


twixt the firſt and the laſt, obſerve the following 


RAU 


Place the antecedents in one column, and the conſequents 
in another, to the right of the antecedents, ſo as to form a 


numerical equation, in the algebraic way of analyſis, in 
which the firſt antecedent and the laſt conſequent, to which 


an antecedent is required, mult always be of the ſame deno- 
mination or ſpecies; the firſt conſequent mutt be of the ſame 
denomination with the ſecond antecedent ; the ſecond conſe- 
3 with the thiid antecedent, &c. throughout. If a 
raction is annexed to any of the numbers, both the antece- 
dent and conſequent mult be multiplied into the denomination - 
Vol . | „ | — 
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Draw L. 100 Sterling on Paris at 312, it will debit you 
at Paris for 752 cr. 56s. 5 d. and remit to Amſterdam 
L. 98: 12: 5 at 345. 10 d. Flemiſh, which credits you at 
Amſterdam with 1030 guil. 11 fl. 12 pen. banco; fo that the 
profi: to be made between thoſe places on L. 100 is L. K 
75. 74. The money received for your draught furniſhes you 
with money to pay for. your remittance, and your debit at 

Pu is will. be cleared hy your credit at Amſterdam, exchange 
at 544 grot-s per ecu: for if 544 grotes will pay a French 
22 N 11 /. 12 pen. bank- money will pay 7 52 ecus, 
Yo But. if, on the other hand, Amſterdam adviſes you at London 
that the exchange for Paris is at 56, which is above the ar- 


« 


bitrated price of exchange; in this caſe you muſt alter your 


courſe of drawing, and inſtead of France as before, draw on 
— Amſterdam for L. 100 Sterling at 34 s. 10 d. Flemiſh, which 
debits you at Amſterdam in ro45 guilders banco, and remit to 
Paris L. 98: 13: 10 at 314, which credits you at Paris in 


743 ecus, 6 s. 8 d.; ſo that the profit, upon this ſuppoſition, 


will be L. 1: 6: 2 on the L. 100. And the money you re- 
ceive for your draught furniſhes you with the money to pay 
for your remittance as before ; your debit at Amſterdam will 
be paid by your credit at Paris, exchange at 56+ : for if one 
French crown will pay 504 grotes at Amſterdam, 743 ecu, 
6 5. 8 d. will pay 1045 bank guilders. | 

Hence it is evident, that whether the adviſed price be above 


or below the arbitraticnal price, there is always an advantage 


to be made by drawing and remitting; and as it very ſeldom 
happens that the adviſed and arbitrational price are at par, 


advantageous opportunities of doing it may occur every poſt, 


In the foregoing example the difference is ſuppoſed to be 
only that betwixt 55343 and 544 in one caſe; and in the other 
that between 5534 and 564, which is very ſmall; and yet, 
when it is conſidered how many times it may be reiterated in 
the year, without the advance of a ſingle ſhilling, it yields a 
profit ſuperior to moſt other trades in which a man can be 
employed. „„ 8 1 

For another inſtance: Let it be ſuppoſed that London ex- 


changes on Amſterdam at 34 5. 10 d. Flemiſh, and on Ham- 


burg at 33. 5 d. the arbitrational price will be found to be 
3334+ betwixt Amſterdam and Hamburg. f in this caſe 
the adviſed or real price of exchange be below the arbitrated 
par, ſuppoſe for inſtance at 32 5. then draw on Hamburg for 
L. 100 a: 33 5. 5 4. which debits you there for 1253 17074 
| SIM ; 2 $1 
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17 lubs; and remit to Amfterdam L. 95: 18 : 7 at 245. 10d, 
which credits you at Amſterdam in 1002 guzl. 10 iv. bank- 
money: but you received L. 100 for your draught on Ham- 


burg, and paid only for your bill on Amſterdam L. 95: 18: 7, 


ſo that you retain in your own hands a profit of L. 4: 1: 5 


in negotiating in this manner L. 100. 


But if, on the other hand, Amfterdam, adviſes that the ex- 
change betwixt Hamburg and there is at 344, which is above 
the arbitrated price, then draw on Amſterdam for L. 100 


Sterling, at 34 5. 10 d. where you will be debited for 1045 


guilders banco, and remit to Hamburg L. 97: 7: 10 at 335. 
5 d. where you ate credited in 1220 mar. 7 5. 6 pen. lubs; ſo 


that, without being one ſhilling in advance, you have L. 2, 


12 5. 2 d. in your pocket for half an hour's trouble in nego- 
tiating L. 100: for the money you receive for your draught 
pays that for your remittance, and your debit at Amſterdam 
will be evened by your credit at Hamburg, exchange at 342; 
for if one dollar of Hamburg will pay 344 ſtivers at Amſter- 
dam, 1220 mar. 7 5. 6 pen. lubs will clear 1045 guilders banco 
of Amſterdam. - | | FEE | 


From theſe examples it will be obvious, that an extenſive 


credit, and a thorough knowledge in the arbitration of ex- 
changes, make a ſufficient capital. to carry on this beneficial 
branch; and it is pity ſo few apply themſelves to a ſtudy 
which would in ſo ample a manner requite their labour, 


Stet. TI. Compound \arbitration of exchanges. 
When the price of exchange is given betwixt one country 
and another, betwixt that ſecond and a third, and betwixt 


| that third and a fourth, c.; to find the arbitrated price be- 
twixt the firſt and the laſt, obſerve the following 


RTT. 


Place the antecedents in one column, and the conſequents 
in another, to the right of the antecedents, ſo as to form a 


numerical equation, in the algebraic way of analyſis, in 
which the firſt antecedent and the laſt conſequent, to which 


an antecedent is required, mult always be of the ſame deno- 
mination or ſpecies ; the firſt conſequent muſt be of the ſame 


_ denomination with the ſecond antecedent ; the ſecond conſe- 


"_ with the thiid antecedent, &c. throughout. If a 

raction is annexed to any of the numbers, both the antece- 

dent and conſequent mull be multiplied into the denomination 
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of that fraction, and the proportion will ſtill be the ſame. 
The terms being thus diſpoſed, cancel the quantities that are 
the ſame on both ſides of the equation, and abridge ſuch 


quantities as are commenſurable, then multiply all the ante- 


dcedents into one another for a general diviſor, and all the 
conſequents for a genera] dividend, and the quotient will be 
the anſwer, or value of the antecedent required, 


Examples of compound arbitration. 1 
Exam. 1. Suppoſe London is to remit L. 500 to Spain by 


the way of Holland at 35 5. per pound, thence by the way of 
France at 58 grotes per crown, thence to Venice at 100 


crowns per 60 ducats banco, and from Venice to Spain at 
360 mervadies per ducat banco; how many piaſtres of 272 


mervadies will it amount to in Spain excluſive of charges! 


440 ns | (2.) 

Antecedents. Conſequents.  _ 1 = 210 

1 pound = 4204. Flem, 2981 

58 grotes = | crown. .I = 30 

100 crowns = bo ducats. 1 = 45 

1 ducat =. 360 metvadies. 17 = 1 
272 mervadies 1 piaſtre. —5 


ow many piaſtres for L. 500? 
Cancel the ciphers in 100 and 500, divide 272 and 360 by 


3, and you will have for a new antecedent 34, and for a ne- 


conſequent 45 ; divide 34 and 60 by 2, and you will have a 
new antecedent 17, and a new conſequent 30; laſtly, divide 
58 and 420 by 2, and you will have the new antecedent 29, 
and new conſequent 210; then will the whole ſtand abridged 
as in the ſecond equation, and the operation be as follows. 
210 
pr 
6300 
45 


493) 1417500 (28755 piaſtres, . : 
:; 93 


— 


V. 
0 


a ww TY tn %» 


— 
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499) 1417500 (28754 piaſtres. dnfuer 
986 


4315 
3944 
77 
345+: 
3 5 
2590 
2465 
| e | 
Hence upon the ſuppoſition that 424 d. had been the price 
of the piaſtre at the direct courſe, the L. oo would only have 
been worth 28232 piaſtres; ſo that, by this mechod of nego- 
tiating, there would be a gain of 52 any. or 2 per cent. 
without reckoning charges. 


Exam. 2. A banker in Paris remits to his factor i in Amſter- 
dam 455 crowns tournois; firſt to London at god. per 
crown; from London to Rome at 65 d. per ſtamped crown; 
from Rome to Venice at 100 ſtamped crowns for 140 ducats 
banco ; from Venice to-Leghorn at x00 ducats banco for 100 
piaſtres of Leghorn ; and from Leghorn to Amſterdam at 86 
orotes per E ap ; how many guilders banco will be received 
at Amiterdam without reckoning charges? 


Antecedents. Conſequents. 
1 crown E 2 
65 pence = 1 ſtamped crown. 
100 ſtamped crowns = 140 ducats. 
\ 100 ducats = 100 piaſtres. 
I piaſtre = 86 grotes. 


455 crowns? 


Four ciphers on each ſide of the equation being cancelled, and 
the other quantities being abridged, the operation will ſtand 
thas : | 


How many grotes 


Tanne | | . 
- = 632 ey and 2 ſtivers. Anſwer. 


1 3X40 


Exam. 3. Amſterdam being to remit to London L. 750 
Flemiſh, ſends it firſt to France at 54. grotes per crown, thence 
to Venice at 100 crowns for 56 ducats banco, thence to 
„ ang; 
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Hamburg at 100 grotes per ducat, thence to Portugal at 
grotes per cruſado of 400 reas, and from Portugal to London 
at 55. 3 d. per milrea; how much Sterling muſt be received 


in London for the remittance, and whether more or leſs than 


by a direct remittance, exchange at 35 s. 6 d. per pound Ster- 
ling, diſcounting commiſſion at each place of 4 per cent.? 


Antecedents. Conſequents. 
| 54 grotes = I Crown. 
100 crowns = 506 ducats. 

x ducat 100 grotes. 
$5 grotes = 400 reas, 
1000- reas 53 pence. 


How much Sterling = 750 pound Flemiſh ? 


The five ciphers on each ſide of the equation being cancel. 
led, and the other quantities abridged, we will have the fol- 
lowing numbers on cach fide. ER 

| Ant. | Con. 
„ „„ 
| 3 1 
5 


2 . 435.555 Sterling. py. Is 
— 2 for comms at 4 places ar 
| | 2 Per C. Geb 2 per c. 


8.711 to be deducted. 


Therefore 28X4X7X5 


If remitted diretly 426.8444 nett proceeds, 
1.775 I «+ 750 + 422.5352 
| . 3092 nett gain. 

Exam. 4. A merchant of London hath credit for 1360 pia- 

ftres of Leghorn, from which there is advice that a remit- 

tance can be made at 50 d. per piaſtre. The London mer- 

_ chant finding he could make no more by drawing for them, 

orders them to be remitted in the following manner, viz. firſt 


to Venice at 94 piaſtres for 100 ducats banco, thence to Ca- 


diz at 320 mervadies per ducat, thence to Liſbon at 630 reas 
per piattre of 272 mervadies, thence to Amſterdam at 50 
grotes per cruſado of 400 reas, from thence to Paris at 56 
grotes fer crown, and, laſtly, he brings them home at 314 4. 


per crown; what will be the arbitrated price per piaſtre be- 


tween London and Leghorn, and how much will be received 
zt London without reckoning charges? 
„ e Antecedents. 


an 


tio 


$44 0 


Var. XII. Courouxo ARBITRATION, . 349 


Antecedents. Conſequents. 
94 piaſtres = 100 ducats. 
i Gucat ,- „ 220 mervacies, 
272 mervadies = ©30 reas. 
400 reas = $50 grotes. | 
3 crowns = 94 pence Sterl. = 3X314- 
How many pence = I piaſtre? 


Two ciphers on each fide of the equation being cancelled, 


and the remaining quantities property abbreytated, the e 


tion will ſtand + ; - 
35XISX6 _ 


"+ 
Hence 1360 piaſtres at the arbitrated price L. 312 10 © 


Ditto at the direct courſe, viz, 50 d. = 283 68 
Gained by the negotiation, - [. 29 34 
Exam. 5. Suppoſe you are preſented at Amſterdam with 


bills of exchange upon Naples, for which an exchange of 82 
ſols per ducat of 10 carlins is required: ſuppole likewiſe, be- 


4 545 inſtead ae 50 d. by a dire remittance, 


fore you purchaſe theſe bills of exchange, you would know 


how many ſols you can afford to give for every ducat, after a 
circulation through ſeveral places, and paying + per cent. com- 
miſſion to each correſpondent through whole hands the mo- 


ney ſo circulates, for his trouble of negotiating : ſuppole like- 


wiſe you find, that Naples, which is the chief object of conſi- 
deration, exchanges with Rome, by giving 124 ducats del regno 
for 100 Roman crowns ; that Rome retains a commiſſion, 


and exchanges with Venice, by giving 62 crowns de/tampe for 


100 ducats banco; that Venice exchanges with Amſterdam, 
by taking go deniers gros for the fajd ducat, and alſo reſerves 
commiſſion; that Amſterdam exchanges with Madrid at 96 


deniers gros per ducat of 375 mervadies, and retains the com- 


miſſion ; and laſtly, that Madrid exchanges with Lyons at 76 
ſols per piaſtre of 272 mervadies of plate, and retains commiſ- 
lion ; theſe things previouſly ſuppoſed, the queſtion is to ſa- 


tisfy the purchaſer of the bills, whether he can diſpoſe of them 


again in this manner with advantage! f 


: 


Antecedents. © Conſequents. 
124 Naples ducats = 995 Roman crowns, ded, comms, 
62 crowns 4 eflampe = 99% Venetian ducats, comms ded. 
1 ducat 89-2; gros, commiſſion deducted. 
9b deniers gros = 3737 mervadies, comma deducted. 

115 mervadics 70 fols of Lyons. 
How many ſols 1 ducat of Naples? 


uunn! 


The 


2 
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| The antecedents and conſequents being ranged, abridged, 
and cancelled, the conſequents multiplied continually for a 
dividend, and the antecedents for a diviſor, the value of the 
ducat will be found to be 83 ſols, which will not anſwer the 
W end in being ſeveral months out of his money. 
ſhall conclude this extraordinary and uſeful ſubject, with 
an extract from the merchant's public counting-houle, the au- 
thor of which ſeems to have underſtood well the extent and 
delicacy of this rule. Whoever,” ſays he, trades as. a 
«<< merchant, that is to ſay, as an exporter and importer in 
* Europe, muſt of neceſſity have todo with drawing and re- 
ce mitting; and if ſo, he ſhould by no means be unacquainted 
& with, thoſe arts of making the beſt advantages by ſo doing; 
“ but this is not poſſible to be done, without being thorough- 
„ ly ſkilled in their arbitration to a demonſtrative exactitude. 
M6: The more general the trade of a merchant is, the 
& more univerſal ſhould his knowledge be in this particular; 
“ and thoſe who may haye views of dealing largely by ex- 
„“ change, will certainly find their account beyond expecta- 
ce tion, in being fundamentally grounded in this extraordi- 
& nary ſubject: for a trader of a good general foreign corre- 
© ſpondence, may by this means gain more by dint of credit 
„ and ſkill, than others unacquainted herewith can do by 
« dint of hard money.” 35 5 3 


Variety XIII. Compariſon of Weights and Meaſures, 


A it is of the utmoſt importance for the extenſive trader, 

not only to be acquainted with the weights and meaſures 
of the different countries with which he may have occaſion to 
deal, but with their relation one to another; I have in the firſt 
part of this work exhibited authentic tables of all the weights 
2nd meaſures of thoſe countries with which we deal, and 
their ſubdiviſions, as well as the weights and meaſures uſed 
in Britain; and I ſhall! now inſert two tables, repreſenting the 
conformity which the weights and meaſures of the moſt noted 
trading places of Europe have with one another, diſcoverable 
by inſpection, and then give a few examples of their compa- 
riſon, by the rule of conjunct proportion, after the manner of 
compound arbitration. | | 


[ The tables follow, 10 be folded in.]) 
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A TABLE rej 


T 


a 


B 
. 
» 


. 


rreſenting the conformity which the Wezrcars of the principal Txavinc Cities of EURO 


late of Amſterdam, publiſhed in the year 1732, and quoted in 1747, as the molt authentic of its kind, by thi 
Count de Maurepas; with the difference only of tranſpoſing one of the columns, in order to place Ex OA. 
Amſterdam for the United Provinces, and the Sieur Larue Paris, for the uſe of the French nation more part 


I 


— 


deaux, Beſancon, and ſeveral other places, have 
but a very trifling difference, they are compre- 
hended under thoſe of Amſterdam, as thoſe of Nu- 
remberg are under Frankfort, and others in the 
ſame manner. 3 oy | 


100 Ib. of England, Scotland, and Irel. London 
100 Ib. of Amſterdam, Paris, &c. | 
100 Ib, of Antwerp, or Brabant 
100 Ib, of Rouen, the viſcounty - 
100 Ib, of Lyons, the city 
100 lb. of Rochelle 
100 Ib. of Toulouſe, and Upper Languedoc - 
100 Ib. of Marſeilles and Provence 
100 lb. of Geneva 
100 Ib. of Hamburg - 
100 Ib. of Frackfort 
100 Ib. of Leipſic - 
100 Ib, of Genoa 
100 Ib. of Leghorn 
| 100 lb. of Milan 


9 OEZzEZEN HOH 


1100 lb. of Seville, Cadiz, &c. 
100 Ib. of Portugal - 
100 Ib. of Liege 


I As the weight of Amſterdam, Paris, Bour- 


. Make 


| England 


— 


4 - 
Of 


Scorl. 
and Ire- 
land. 


&c. 


1 
Of 
Amſter- 
dam, 

Paris, 


© 6 Lee. 5 | 0.1 


-C | 


E 


8 Þ 
Of Ant-| Of Of [Of Ro- 
werp Roiien, Lyons, chelle. 
jor Bra- the viſ- the city | 
bant. county weight. 
weight. , 
96 8 88 — 106 — 90 9 
105 8, 96 4116 —| 99 — 
100 — 91 4110 — 93 13 
109 12 100 — 120 8162 15 
90 12| 82 12100 — 85 2 
106 897 317 —j100 — 
89 6; 81 8; 98 583 15 
85 8| 78 —| 94 —| 80 3 
118 8{108 — 130 $Fjrit 6 
103 694 4113 10] 97 — 
107 8j 08 3118 5101 — 
100 —| 91 12{110 8 94 4 
70 5] 64 — 97 $166 — 
72 12| 66 6 80 —| 68 5 
62 12 57 4| 69 — 58 14 
63 657 12| 69 10| 59 6 
62 4 57 —| 68 7 58 6 
99 12 91 — 109 10| 93 9 
92 — 84 40101 886 10 
100 3 91 1 3 94 5 


» * 


= 
OO ao aA & 


hy bY 


— 
owe | wo 


[ >. 


H 


Of Mar- 
ſeilles 


- land Pro- 
vence. 


113 — 
123 8 
117 — 
128 
106 
124 
105 


14 


* — 
OO 3 0 


Lees 


— ; 
o N 00 


N. B. Such is the uſe of this table, that by means hereof, may be eaſily diſcerned, at one view, the conformity which the weights of one p 
many pounds 100 Ib. weight Engliſh make at Amſterdam, look for England in the ſirſt column, and from thence paſs your eye along the line til 
91 Ib. 8 ounces, (reckoning 16 ounces to the pound) are equal to 100 Ib, Engliſh ; and in hike manner you may find the agreement between an 


F 2 To be placed after p. 350. 


Ff EUROPE have with each other, taken from that of Mynheer Samuel Ricard, 
ind, by the Sieur Jean Larue, merchant of Lyons, in his treatiſe dedicated to the 
ce ENGLAND or Lox Dor in the front, as Mynheer Ricard has done Holland and 
more particularly, _ LY 3 


* K L E N O 11 R 8 . 
'Ge-| Of of Of | Of [OfLeg-|] of | of Of ſof se- [of Por- Of 
a. Ham- Frank- Leipſic, Genoa. horn. Milan, | Venice. | Naples. ville, tugal. | Liege. 

burg. fort, &c. &c. | | Cadiz, | . 

| | ” - BE | [&c, 

a Hs VEE 3 2 
1 7] 93 5 89 7] 96 11137 4132 111153 11/152 — 154 1o| 97 —[1i04 13] 96 5 
9 —|102 —| 98 — 105 — 150 —[145 — 168 —|166 — 169 —[106 —[114 8 105 4 
4 5 96 10 92 13] 99 8142 20137 60159 3ʃ157 4/166 2108 — 108 899 11 
2 9106 — 102 — 109 4156 — 150 131174 117/72 43/175 12¼110 40119 — 109 7 
6 887 12, 84 490 5/129 — 124 11/144 81142 4/145 6 91 3 98 890 8 
9 141103 — 99 — 106 — 151 8146 7169 110167 101170 110107 — 115 100106 5 
5 7] 86 783 — 89 8/127 21122 14/142 6140 — 143 4| 89 13] 97 — 39 3 
2 —| 82 10 79 6| 85 80121 8617 7136 1134 8136 14] 85 13] 92 12] 865 4 
o —[I14 10j110 21118 —j168 9163 — 188 130186 8189 14/119 2j128 8118 4 
7 4100 — 89 111102 15147 — 142 2164 10162 111165 10/103 13112 4103 2 
> 12104 — [100 — 107 11153 — 147 14/171 60169 5/172 6108 2116 1307 6 
4 1292 293 5 100 — 142 13138 11160 — 158 21161 — 101 — 109 — O0 4 
9 5 68 — 65 5 70 — 100 —| 96 11112 — 110 111112 11| 70 11| 76 5 70 6 
i 6 70 6 67 10 72 8103 80100 — 119 — 114 80116 9 73 — 79 — 72 10 
3 — 60 1 58 5 62 889 486 4100 — 98 121100 63 — 68 2 62 10 
3 6 61 3 58 130 63 — go —| 87 —|1o0o 13100 — 101 6 63 9 68 11 63 2 
2 8| 60 2| 57 13] 62 —| 88 8| 85 8| 99 2 98 — 100 — 62 8] 67 9 62 — 
4 2| 96 6 92 10| 99 4141 120137 — 158 120156 14/159 12100 — 108 3 99 14 
7 14] 89 485 12 91 13/131 14/126 130147 — 145 4148 — 92 12100 — 92 — 
4 8 96 *4 93 —| 99 12[142 81137 by os -91157 111360 * 100 45 e 


* 


ghts of one place therein exhibited have with thoſe of another : for example, if you would know how 
g the line till you come to the column under the title of Amſterdam at the top, and you will find that 
t between any other weight of theſe places ſpecified in the table. 


1 ba dbemiy od F TRADING Cities of EUROP 
8 ing the conformity which the Lono MEasues of the principal ING CITIE! 
* 3 of ae! his treatiſe dedicated to the Count de Maurepas; with the difference only 
* as the Sieur Larue has done Paris, for the uſe of the French nation more particularly. 


— 


WM | 12 | . l f | . ; Ne H I K 313 
The ells of Amſterdam, Haerlem, Leyden, the A B C | D E F | | 


—— 


! ' 
| | Ells of Ells of |Ells of |Ells of |Ells of Ell: 
Hague, Rotterdam, and other cities of Holland, mM * _ _ E 23 _ 2 — Dant- Bergue Sweden St Gall St Gall |Get 
enen dt Eog- TY and - |werp Frankf. in Sile- zick. and or for li- for 
ſelves. They are alſo comprehended under the ell of land, and oF ER 8 1 . 
Amſterdam, as that of Oſnaburg is under that of | coil. ME” — e — ea, es 158 ' wu  thelm. 
France and England, and the ell of Bern and Baſil] [and Ire land. am, , ; rank = 888 
under that of Hamburg, Frank fort, and Leipſic. land. gn. |. | — res _ 
— i | T 2 21160 — 166 4150 —11 7154 — 114 7 1 
e 
5 an = * pe . „ 75 = 57 4100 — 98 4120 — 15 — 112 44110 85 114 - — — wp 8 : 
D —— —ũ and Bruffels - - - = 76 —| 60 —|101 zj100.—[121 4/126 4/114 —111 ne 7 1 4 ' 
"pos "Hs » n 62 31 48 | 21] 83. J 82 4/100 — [104 J 92 J 91 . 715 
100 Ells of Hamburg, Frank fort, &c. +] 48 7 b T | I 28-90 : 6 1 #9 Ha 
F 100 Ells of Breſlau in Sileſia - - - »- - 60 —| 46 „ 80 —| 79 —| 96 —|100 PF 4 is 
G 100 Ells of Dantzick - - - - - - - | | 66 4] 52 —| 89 —| 87 2 41 41100 —| 98 —|102 —| 7 3 
H 100 Ells of Bergue and Drontheim - <- = 67 452 40 90 — 89 — 108 — 112 2/101 + 2455 3 ＋ 98 TX ; 
1 100 Ells of Sweden or Stockholm - - - | | 65 31 51 4 87 2/86 4/105 —[l09 4 97 7 96 ” e $65 MES 080 
K 100 Ells of St Gall for linen [287 — 67 4116 — 114 4139 1145 — 130 . Tt as” 76 Slrodi—d 
L 300 Ells of $t Gall for cloth - - - - - 8 67 — 52 =| 89 4/88 407 < 1 $3500 E 98 T nom Eh} Wd $1 130 4/10 
M100 Ells of Geneva - - - - - - - < | [124 # 97 466 3164 3|200 —|208 r — — 3²⁰ How 
N 100 Canes of Marſeilles and Montpelier - - 214 =[167 31286 — 282 51343 21357 =[997- 25314 F nk 5 3 208 2116 
9 100 Canes of Toulouſe and Upper Languedoc | 199 40156 — 266 3263 4320 —|333 T 300 ee ee ee —— T 366 450 
P 100 Canes of Genoa of 9 palmos - - - 1245 2/191 31327 — 323 — 392 4408 31367 3359 4374 2 2 778 
r 4 4 : 303 —[299 2363 3378 4340 #1333 3/347 —|260 #1339 #1 
Q. 100 Canes of Rome -' - - - - < < 227 4/177 4303 29. x1303 37 1 x [> e [140 —- 9 
R 100 Vares of Caſtille and Biſcay y- 93 2 73 1125 —|123 5150 —|156 I 140 31137 7 43 4 5 | x 
8 100 Vares of Cadiz and Andaluſia - - - - 91 271 3/22 4/119 —46 4/152 $1138 . 7? 4 4 - —|183 3 9 
T 100 Vares of Portugal or Liſbon - - - 123 —| 96 —[|164 — 162 — 196 7205 —184 7 180 5187 7 * 1 as / 
oo Coredos of Portugal or Liſbon - - - 74 — 58 3j100 —| 98 4/20 —[125 = 112 T [10 Tm 114 7 „ 
W 100 Braſſes of Venice .- - - - - - | 73 57 4 98 —| 96 217 4/122 104 1 hu 1 a| 5 
X 100 Braſſes of Bergamo, ce. 72 255 3 95 — 93 7114 — 118 4 106 7 104 7 2 .X 5 7 3 
Y 100 Braſſes of Florence, Leghorn, &c, - - 65 750 — 85 / 84 5/02 3106 7 96 by 3 4 7 67 Hot 87 215 
2 100 Braſſes of Milan — —— 58 31 45 178 —| 77 — 93 31 97 + 87 „„ EC 


—— 


N. B. By means of this table, 


the der we pleaſe to obſerve, that 100 ells of Paris and of England make 1734 of Holland; and in like manner ye 
three, 


. . . „ 5 . 2 | 
or proportion, you will eaſily make your computations for any quantity required. But there are more conciſe rules, which are practiſed by the mo 


: 7 
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EUROPE have with each other, publiſhed in 15747, as the moſt authentic of its kind, by the 
ence only of tranſpoſing one of the columns, in order to place EncLawp or LonDow in the 


LL LAME LS $47 1-V W Y, +8 
Ells of Ells of [Canes [Canes Canes [Canes |Vares Vares | Vares | Cove- |Brafſes 3 S Braſſes |Braffes | ; 
St Gall Geneva. of Mar of Tou-|of Ge- [of |of Ca- [of Cadizlof Por- dos of |of Ve- > = Aof Flo- of Mi- < ES > " 1." 
boe-- * | ſeilles louſe, noa of 9 Rome. | ſtille [and An- tugal or [Portu- nice. SY 2 rence, lan. 125 ON 
cloth, and Albi, ſpalmos. | {and Bifſ-|dalufia. | Liſbon. gal or 23 S[Legh, 
| Mont- ſand 3 „ | Liſbon, © = Pfand | 
pelier. |Caſtres. 5 1 Tos [Lucca | 
[149 80 — 46 0 —| 40 3| 44 —|107 %% 81 31133 $136 —|104 4/54 4172 f 
191 21102 3] 59 „ 64 52 +| 56 £1136 3/140 —[104 4/71 —|174 £179 —[199 7219 3. 
112 —| 60 —| 35 —| 37 =| 30 +| 33 —| 80 —| 8: 2 61 —|[t00 —|102 — 105 2116 2j128 4 
113 5 60 5| 35 #1 38 — 30 33 + 8: —| 84 —| 61 4/0 4/103 $106 +4118 —|130 —| 
91 x] 50—| 29 5 31 4 25 5| 27 2 65 7 68 5| 5o 483 4/85 — 88 2/97 —[107 —| 
89 3 48 — 28 —| 30 — 24 5 26 4 64 — 65 | 48 3 80 —| 81: 84 4 93 4102 #| 
99 453 # 31 +133 J 27 x| 29 $| 71 5] 72 / 54 ] 89 — 90 4 93 4/103 3[114 4 
100 754 —| 31 =| 33- 4/27 $| 29 472 — 74 4 55 — 90 — 91 3| 94 4/05 — f 2 
98 —| 52 5| 30 +| 32 4/26 3| 28 / 70 — 7: 3| 53 287 | 89 4 92 — 02 —ſ112 3 
130 —| 69 40 +| 43 =| 35 #1 38 3 92 F| 95 70 4/116 —|118 4/22 —|135 149 - 
100 —| 53 $| 3t 2 33 2/27 / 29 2 71 J 73 — 54 89 J 9: / 94 —[104 —[114 4 
130 4/100 —| 58 4| 62 4] 50 #| 55 —[133 3$|136 2101 4166 3170 —jI72 40193 4/214 z| 
320 >{171 4/00 —f0 487 494 4/228 7234 — 4 4286 —291 4301 —|333 #1367 | 
298 4160 — 93 4/100 — 81 J 88 — 213 4/28 — 162 4266 4272 — 280 4309 431342 + 
366 4196 40114 4J122 3/100 — [108 — 261 4]268 7/199 4327 — 333 2/344 7381 —|420 | 
339 81 5116 —|[113 f 92 4/100 —|242 4/245 4/184 4303 —|309 —319 353 —|389 + 
1149 — 75 —| 43 2] 46 #| 38 41 4/100 — 1 4 76 4125 —|127 4/131 21145 35 +. 
137 — 73 1 42 3] 45 — 37 / 40 497 4/100 — 74 4/22 4/125 4179 —142 — 157 — 
183 3/94 „57 55 61 4] 50 — 54 131 4/134 — 00 — 1164 — 167 4172 4/191 — 210 + 
112 — 60 — 35 — 37 +! 30 2] 33 —] 80 — [81 7 61 — 00 — 102 —jto5 41116 $[128 2 
109 458 434 36 2/29 432 478 7 80 59 4/98 — 100 —03 4114 126 — 
106 7 $7 — 33 2 35 4 29 =| 32. #| 576. —| 78 $158 — 95 — 97 — 10 —[100 43122 — 
95 5 51 3 30 — 32 — 26 4 28 68 5| 70 4 52 #{95. x| 87 5| 95 — 100 —109 + 
87 5 46 f 27 + 29 4/23 #1 25 4 62 7 63 4 47 £178 —| 79 4 82 91 —[100 — 


—_ 


e manner you will ſind how the meaſures of other places in the table correſpond with each other, By the ccnimon rule of 
| by the moſt expert merchants, See the examples following. 5 ny. : 2 5 


— 
. 
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Examples of the compariſon of weights and e 


Exam. 1. If 75 aunes of Paris make 9 yards of London, 
6 yards of London 49 aunes of Holland, 7 aunes of 
olland 9 braces of Milan, 3 braces of Milan 2 vares of 
Arragon, 5 vares of Arragon 2 canes of Montpelier, ꝙ canes 
of Montpelier 10 canes of Thoulouſe, and 4 canes of Thou- 
louſe ꝙ aunes of Troyes in Champaigne; how e aunes of 
Troyes will meaſure 100 aunes of Paris! 


Antecedents. Conſequents. 
7 aunes of Paris 9 yards of London. 
36 yards of London 49 aunes of Holland. 
aunes of Holland 9 braces of Milan. 
3 braces of Milan 2 vares of Arragon. 
5 vares of Arragon 2 canes of Montpelier. 
9 canes of Montpelier 10 canes of Thoulouſe. 
4 canes of Thoulouſe 9 aunes of Troyes. 
How many aunes of Troyes = 100 aunes of Paris? 


Il a 108 (8! 


Both ſides of the equation voy abridged, the operation 
will ſtand. 
3X100 


"1 50 dune of Paris. an 
. -5 Suppoſe you owe 100 anees of whine; at 1 
and would kno what quantity you would purchaſe at Ma- 
con to replace them, and have no other mean of ou 8 
but the following, viz. 


4 ſetiers of Paris. 

2 buſhels of Bourdeaux. 
27 muds of Amſterdam. 
46 fanegas of Cadiz. 

57 anees of Macon. 
100 of Lyons ? 


3 anees of Lyons 
1 ſetier of Paris 
36 buſhels of Bourdeaux 
27 muds of Amfterdam 
230 fanegas of Cadiz 
How many of Macon 


i nnn u 


Both ſides of the nn being abridged, we e will have 


4 | | 
= 80 anees of Macon to replace 100 at Lyons. 


115 
Exam. 3. Suppoſe 100 Ib. of Amſterdam a 100 Ib. 
of Paris; 100 lb. of Paris, 150 of Genoa; 100 lb. of Genoa, 
70 Ib. of Leipſic; 100 Ib. of Leipſic, 160 Ib. in Milan; how 

many Ib. of Milan will 548 1b. of Amſterdam weigh ? 2s 
8 e 
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The terms in this example being equated and abridged, it 
will be 3 3 5 
3X2X7X528 : =. | 25 
———— = 9205+ of Milan = 548 Ib. of Amſterdam. 
mw 5 8 


Exam: 4. Suppoſe a merchant of Hamburg, not knowing 
the proportion between the ell of that place and yard of 
London, and having orders to procure 81 yards of cloth, 
of which 7 ells of Hamburg muſt be had for 3 J. Sterling; 
how ſhall he diſcover how many pounds Sterling the 81 yards 
wilt amount to, only by knowing that 7 ells of France make 
' 9 yards of London, and 7 ells of Holland make 4 ells of 
France, and that 1 ell of Holland makes 1+ of Hamburg? 


Note, fince x = 1+, conſequently 5 = 6, which diſpatches 


the fraction. 5 
9 yards of London 
4 ells of France 
S5 ditto of Holland 
ditto of Hamburg 
How much Sterling for 


Both ſides of the equation being abridged, it will be 


XTXIRZ 3 
— o L. 56 145. An ſiuor. | 


7 ells of France, 

7 ells of Holland. 
6 ditto of Hamburg. 
= 31. Sterling. : 
. 


eine 


2X5. 
Variety XIV. IN TE R E LY 


ANT ADOEUCTION 


Phitereſt of money is an allowance made by the borrower to 


the lender for the uſe of money, at a certain rate per cent. 


per annum; which may be be under the rate eſtabliſhed by 
oe if it is ſo ſtipulated betwixt the parties, but never can be 
above it, without incurring a ſevere penalty on the part of 
the lender. 5 

After the Jews were baniſhed, there were, from time to 
time, many laws and ordinances made in this kingdom, as 


well by the church as ſtate, againſt uſury; but all to little 


purpoſe : for perſons who wanted money, and were willing 
to give extraordinary intereſt, were never at a loſs to be fup- 


_. plied, * 


Var. 
plied, 


lecurit. 
the pa 
prohib 


penalti 


and is 
this ad 
In | 


was re 


of mor 


Ann 
and th: 
Ann 
8 per Ce 
Am, 


6 per c 


Was rec 


and thi 


Sim 
princip 
per cen 
which, 
for the 
of 100 


made f 
and the 


Caſe 
tereſt, 


Mul 


time, t 


E xa: 


years, 


Vor 
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plied, provided they were men of credi t, or could find good 


ſecurity. Wherefore, as the practice could not be pievented, 
the parliament, anno 37 Hen. VIII. cap. 9. made an act to 
prohibit the taking more than 10 per cet. under very ſevcre 
penalties. This act commenced the 3iſt of January 1545, 
and is the firſt wherein any rate of intereſt is mentioned. in 
this act uſury is declared to be unlawful, 


In leſs than ſeven years, anno 5, Ed. VI. c. 20. this act 
was repealed, and every gratuity whatever forbid for the uſe 


of money, under {evere penalties. 
Anno 13 Elf. c. 8. this ſtatute of Edward was repealed, 
and that of Henry VIII. with ſome additional clauſes, revived. 


Anno 24 Jac. 1. c. 19 it was made penal to take above 


8 per cent. 

Anno 12 Car. II. c. 13. it was made penal to take above 
6 per cent.; and anno 12 Anne, c. 16. the intereſt of money 
was reduced to 5 per cent. from the 29th of September 1714, 
and this ſtatute continues in force to this 1 2 


SECT. I, Simple Intereſt. | 
83 intereſt is that which is paid fin the loan of any 


principal or ſum of money lent out for ſome time at any rate 


per cent. agreed on betwixt the borrower and the lender, 

which, according to 12 Anne, ſeſſ. 2. c. b. no perſon is to take 

for the loan of monies, Sc. above 5 J. for the forbearance 

of 100 J. for the ſpace of a year; and bonds, contradts, &c. 

made for money let at a greater intereſt, to be void and null, 
and the offender to forfeit triple value. 


Caſe 1. The e rate and time given, to Gail the in- 
tereſt. | | 
R 7 


Multiply the principal by the rate, and that „ by the 


time, the laſt product divided by 100 quotes the anſwer, 


E Xx WEL 


Exam. 1. What is the intereſt of L. 426: 5: 9 for 2 
years, at 4, per cent.? 


Vor. I. „ 426. 


* 
— . —m— . 7˙ ²— . ob SA Wo res — 2 
— — Mi L 
_ — . 3 = - a! == 83 : 2 — 
. . — 2 — I — 
— — 1 _ —_— —— 2 * — — — 
— DS — — w- * mares — - — — — — * 
G — — > EEE. Co WL EARS 22 RIBS Gan. Ian 
* f * * „* WJ + 3 N. — JS a * 
- 7 9 1 N * ee 
* * — 2 


r 
* 
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8) 11509 ere 50 


1438. 7203125 


100) 129. 484828125=[, 129-9-85, —— 
129. 4848281 . = 1291 FA 


It would have been he ſame thing, though all the decimal 
places had been ſaved in the operation, but three places next 
the point ; as any thing below the common ſubdiviſions of a 
ms cannot be. reckoned in intereſt, as there is no ſpecie 
all enough to be offered in payment, and the leaſt ſractipn 


extraordinary i is uſury, 


The rationale of this, and all the other TR of ſimple ir in- 
| tereſt, is deduced from compound or uniyerſal proportion: 


for 


L. pr. 
FOO". 


[carried forward] 


I 


Z. in. 
— 4 


The laſt example reſumed. 


T. prin, 


: 427-2875 * 


And the firſt and laſt method i is the ſame ; for it makes no 
difference to multiply by 4% and divide by 100, and to mul- 
tiply by .045 without any diviſion, 


20) 426.2875 


— — 


Part IV. 


VARIETIESs in PROPORTION. 
46 2875 Or thi? 
FE a+ I 426.2875 
— 5 eee 
1705 150 
135 14375 21314375. 
| 17051500. 
1918. 2937/5 hos 4 8 18 
0 roy 


8) 11 115. 09762 5 


14. 3872031 


64 1. 


10) 21.3144 at 5 per cent. 


[9 5. 8x 


. 129 9: TY 


C 5 


The intereſt of any ſum for one year may be found prac- 

_ tically as commiſſion, which may be afterwards multiplied 
into any number of given years, and divided for any aliquot 

parte of a a 8 


2.1314 at 2 being + 16 Of 5 per cent. 


— . —ð — = 


IP 1830 at 44 fer cent. oe 7 year. 


Var. 
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19.18 30 at 44 per cent. for 1 year. 
1 4 
T 5 


8) 115. e for 6 years 
14.387 


129.485 as before. 
Or thus, 
5) 426. 2675 


2) 85.2575 at 20 per cent, 
42.0207: 1 at 10 per cent. 


So) 127.8862 at 30 per cent. 
1. 5973 at ; per cent. 


— __—_—__—_—_—__— 


129.4835 at 307 = 43x64. 


ETD 2. What is the intereſt of L. 575, 1 55. for 57 years, 
at 5 per cent.? 


4) $75 15 is 


tk. 


143 18 9 at 25 per cent. = cod cent. X 5 years. 
14 7 104 for + year by dividing the principal by 40s 
7 3 114 for 4 or f of + year. s 


I. 165 10 61 54 at 5 per cent. 


Exam. 3: What is the intereſt of Z. 478, 103. for 37 years, 
at 6 per cent. per amum / 


s 10007 : 
VV | 
— 29) 47.85 for 10 per cent. 
N 23.925 for 5 per cent. 


9.57 for 2 per cent, + of Ys. 
„ T per cent. ditto. 
957 for + = 7s of 2 per cent. 


—— —1 


91.872 for 1956 per cent. of 37 years. 


It is not accurate in the calculation of intereſt to take ali- 
quot parts for months, becauſe the year is not divided into 
months, conſiſting each of the ſame number of days; and it 
happens more frequently in buſineſs, that one hath occaſion 
to calculate intereſt for days than for any fixed ſpace of time: 
wherefore, to find the intereſt of any ſum for any number of 
Xa days 
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| day's jeſs than a year, mul.iply the given ſum bs the number 
of days, and divide the product by 7300, the quotient will 


Live the interclt at 5 per cent. which is the legal rate; but if 


the intereſt at a higher or lower rate is required, take parts of 


the quotient tor tne difference, and add or ſubtract accor- 
dingly. 


Exam. 4. What is the intereſt of L 547, 15 8. at 5 fer 


cent. for 320 days? 


5300) 1752.80C0 (24 019 24 O- 24 
15 140 5 


0 
202 
80 
93 


17 5 700 . 
657 
(43) 


The reaſon of this operation is . from the py Be 
principles with the foregoing : 


T. Es * 205. 


| For 100: 365 : 5 547.75 : 320 L. Wen | 


71 
Hence i it is plain, that as the ſecond . third terms remain 
always the ſame, they will always admit of the ſame abbre- 
viation; and therefore when the principal is multiplied into 
the days, and that product divided by 100X73, it will have 
the ſame effect as if the wok was carried on at length. As 
caſes of this kind are more frequent than any other, 1 would 
adviſe the young arithmetician to get the product of 73 into 


all the nine digits by heart, that he may as RT: divide any | 


number by it, as by a ſingle digit. 


Exam. 5. What is the intereſt of 2 248, 19 oy for 175 
days at 4 per cent. * 1 | 


248.93 


Var. 
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248.905 
3 


TT 42325 


7900) 435-6625 


—— — — — 


SVs; 9679 at 5 1 
1. 1935 at 1 L cent. 


477744 at 4 per cent. L. 4-15-53. 


Ren: 6. What is the intereſt of L. 150 from the 18th 
day of January to the 11th of November, at 4+ per cent.? 


Days 
January „ 
February 28 150 
Mich 311 29 
April 30 
: 15 + 3 73) 445-50 
June 30 
Jan, r 2% 5 per cent. 
Auguſt 31 Z3os at + per cent. 
September 30 
October 31 5 797 =L. 5-15-11, at per cn 
November 11 46-4 =; 
297 


Exam. 7. What is the intereſt of L. 384, 16 5. from he 
7th of | May to the 11th of December, at 5+ per cent. ? 


384.8 


73) 842.712 
211-544 = L. 11-10-10x. 


When intereſt is to be calculated on caſh- MEWS ac- 
counts- current, or any other accounts where partial pay- 
ments are made, or partial debts contratted, multiply the ſe- 
veral balances into the days they are at intereſt, and the 
ſum of theſe products, divided by 7300, will quote the in- 
tereſt at 5 per cent. for any other ratè make the proper addi- 
tion or deduction as before. The whole nden e to 
ſtand as in the aon examples, 
| 9 Enam. 
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Exam. 8. On the 1ſt of May, I lent Ralph Newlands per bill, 


at one day's date, L. 500; which I received back in the follow- 
ing partial payments, viz. on the-13th May, L. 50; on the 
4th June, L. 56 ; on the 14th-July, L. 44; on the 23d ditto, 
J. 50; on the :8th Auguſt, L. 87; on the 3oth ditto, L. 13; 

on the 21ſt September, L. 30; on the 18th October, L. 30; on 
the 2th ditto, L. 40; on the 11th November, L. 50; and on 


the 28th December, L. 50: what intereſt is due at 5 per cent. ? 


Dates. Caſo-tranſattions with Ralph Newlands. exten. days. pro. 


[13 Received in part e 


Bal. 4 5022 9909 


U 

U 

x 
2 


Jun A Received in part 
Fuly 14 Received in part [44 


23 Received in pat 50 
| a . 
13 hal. 30026 7800 
Aug. 18 Received in part = 1 Fe 
| | LE Bal. 21312] 2556 
30 Received in part: [13 
5 „ Bal. 200 221 4400 
Sept. 21 Received in part = 0 10 
2 * | | Bal. 1707 4590 
Oct. 18 Received in part: 30 


5 „„ Bal. 14011] 1540 
29 Received in part „ + 490} | | 


| | Bal. 100 13] 1300 

Nov. 11 Received in part « = i. 7] $© | 
| | 5 | CE Bal. 50047 2350 
Dec. 28 Received in full of principal o 
73) 598-46 Wo 59846 


8 3 125 intereſt on the above account. 


Exam. 9. Lent John Jameſon per bill dated 18th January, 


payable one day after date, L. 878 : 19: 10; which I recei- 
ved back in the following partial payments, vz. on the 27th 


February, L. 57: 1 7; on the 18th March, L. 37. 145. ; 


on the 29thApril, L. 34, 11 5. ; onthe 12th May, L. 136, 
In) Fs * | . 155 15 5. 


F. 
* 
9 


May 1]Lent per bill at one day's date 50013 6500 


Bal.[394/40/ 15760 


Bal. |350| 9] 3150 


I ha 
conleq! 


L. 500 


he gav 
tie paid 


"OY 


apron trot 


Bol 
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155.74.; on the 19th June, L. 67 : 13: 43 on the 15th July, 
L. 15: 15: 6; on the 25th ditto, L. 111:11:113.0n the 
3d October, L. 78: 7: 4; on the 19th November, L. 100; on 
the 23ditto, L. 100; and on the 3oth December received the 


balance of the principal: how much intereſt ought 1 to claim 


at 5 per cent. ? 


| Caſh tranſoctions with John Famaſn. 
Dates.” ; s $21 MN oy 8 > Extended... Days. Producte. 5 % 
Jan. 18 Lt p. bill at oneday's date 878 19;10.40; 35139 13:4 
Feb. i| 27 Received in part « „ 1 OH IS 
ib [or ich © 
March} 18 — in part | 3714 | | 


—— — — — 


— 


15603 09 
6 2 AAA 
203% PEP ee Pal. 783 10 342 32907 10 6 
April 29 Received in part 3411 | þ 24. idol 


——— — — — — 


i 
ot -. 


' 

z 
22 
+ 
=_ 


£ . 


7 824 EL | „ „ | 3 
May |12 Received in part -- - 136157 


4 — 
* : 
- _ 


N | 3 Bal. 612 3 $38 23262 1 
June 19 Received in part | 67 13 4 Ws * 


hn: es TH 73 Bal. 944 10 426 14157 8 8 
July ig Received in part 15 [15]-6| [F-: Toe ae 


HCY: FO Bal. 528 141010 5287 84 
Ditto 25 Received in part + — 11111 | a wok 


bo 
\ 


$6017 14 * Bal. 417 21170 29200 4 2 
O. Received in part , . 


— - 4 — — — — 


Xow. | 19 Received in part - - 100 


Ditio 23 Received in part . - 100 24 


Dec. 30 Received in full cf prin! 138 157 ; 


; 
ne 3 
| 25 13 2 intereſt on the above acount. 


I have given Thomas Truman a caſh-credit for L. 2000 ; in 
conſequence of which, on the 8th January, I paid his bill for 


L. 500; ditto 29th, paid his draught for L. 560 ; February'z7th 
he gave me a bill on the new bank at ſight for L. 580; March 14th 
ne paid me per receipt L. 140; April 29th he 0 


92 3 . 


13 9736 10 3 


15922 12 5 
. * 


rew for L. 1 50 
W 


5 3 r 88 
— — 8 88 
ATT ENE. —— — <2 
2 — — 


— — ee 

— : "6 
rr 
— 


[ 
| 
j 
; : 
LE 
1 [7 
4 
| 
s 4 
; 1 
« 8 
13 
jj sf 
7 4 7 
* 
jp + By 
TL 39 
5 ES 
[ 4 
1 
: 
* 
| 
1:3: 
2 
1 
. 
N b 9 
. 3 
7 1 
1 


— ——— NN 8 e 
* — =_ _ 22 * 4 
_ * — — © ore —. MY Dd * a 
my ” * 


— — . as — N 
4 Wt» e — ee — — 
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at ſight May 18th he paid me per my receipt L. 1000 ;: June 29th 
he drew at ſight for L. 250, and 18th July for 350 ; September 


19th he paid in per receipt L. 500, and October 18th Z. 250, 


November 11th he drew at fight for L. 75, and ditto 13th for 
L. 250. December 12th he paid in ger receipt L. 580, and zoth 
ditto L. 420. On the Sth January thereafter, 12 demands a ſettle- 
ment: what principal and intereſt is he due to me for the year's 
tranſactions, intereſt. at g per cents 

Dates. Caſb-tranlactiant with Thomas 
Fan. bd bill 833 eil 111 500 50 25000 
Ditto [29 Paid his drau gt: 6829 16240 


. 


e Bal. ioc 
e Bal. 4805 | 7200 
Marehſi4 Received in part [140% “ö 


ps — — — a 


April [2g Paid a 1:5 {god 


L221 KI „ Eal. 1840019 34960 
May 18 Received in — mie k: looo . 
1 I N 5 : Bal. 840[42 35280 
t d ob age: þ i 
„„ SR Baal. 1110019 21090 
July | 18 Paid — i - 2 — - ; — 1 |. 350 wy | 3 1 


, . , ; — 1 


S | 1 . 
Sept. 19 Received in part 8 „ t Soc 


k 

q 

d 
2 . 
1 
2 


O. 18 Received in part 


: Now. 11 Paid wn * . n 10 ls; l - 750 8 


Dis 13 Paid w i — - - . E | 2500 | 
3 Is ; ; | | | 


| 5 : : 
Dec. \12 Received in part 


« 
1 
' 
þ un 4 
CO 
LO 


: Bal. 1130018 20340 
Ditto 30 Received in part - - _- 4200 . 
Far. ; | 4 Bal. 710 0 6390 
| | | Fargo: 


hen 


Truman. Ex. Days. Pro. 


Var 
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Then 73) 3715. 10 


50 17 10 intereſt on the above account. 
710 balance of the account. 


* 


— 


760 I7 10 total balance. 


When caſh. credits are given in the banks, accounts are ge- 
nerally kept as in the preceding examples, and a balance 
made upon every tranſaction, which is multiplied into the 


8 


1 


days the firſt convenient minute; in which caſe, when the 
period of ſettling their accounts comes, they have only to add 


up the products, divide by 7 300, and the account is finiſhed. 


When partial payments are made upon bonds, bills, Sc. 


at any interval greater than twelve months, the intereſt is 


calculated in a progreſſive manner, by adding the intereſt to 


the principal at the time of the firſt payment, and from that 


ſum deducting the payment, &c. ; and this method hath the 


authority of the court of ſeſſion for-its ſanction, in caſh-ac- 
counts of various kinds ; only the banks are not allowed, at 


leaſt do not take this privilege, becauſe their caſh- tranſactions 


are very frequent; and it amounts to the ſame thing, when they 


give no caſh-accounts but what muſt be ſettled once in twelve | 


months, | 
Specimen of a progreſſiue account. 


| Borrowed on bond, of date 21ſt May 1754, L. 1000. Paid 
oack on the 18th July 1755, L. 350; on the 29th September 
1756, L. 150; on the 19th December 1757, L. 180; on the 
18th July 1758, L. 120; on the 18th September 1759, L. 50; 
and on the 21ſt May 1761, I paid up the balance of the prin- 
cipal: how much more had ah to pay to retire my bond, intereſt 
at 5 per cent,” | | 


„% ⁰ t 1754. 


4 
* 
e ] . . ⅛— ⁵V A Pw a > 
e Pr A 7 
% OS 
4 * en,” A 1 
* vv 
—— = — gt 


we 
ae, = 8 
OOF man > > des Re, ” 298 ä —— 
—— — — — 2 — 


—— — ene — 
e 
1 2 
— 
— — 


— — 


— — 
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1754. May 21 Borrowed on bond a * 1000 | 
| Intereſt for 1 year and 58 days - - | 57118| 104. 
| 555 Amountſi0o57 18 103 
1755. Fuly 18|Paid in to account: = | 350 
Balance| 707|18| 104 
[[atereſt for I year - and 73 days - - 429] 6 
| | [2 7 | - 7500 8] 44 
1756. Sept. 29 Paid in to account 150 
Balance boo 8 44 
Intereſt for 1 year and 81 days - - | 3613! 74 
: 5 Amount 637 2 of 
1757. Dec. 19 Paid in to account [180 
Balance 457 2 of 
Intereſt for 1 year and 211 days - - | 360 1| 4 
* "DW | | - Amount 493 3 1 
is Paid in to account: [1200 | 
ä 5 N | 3 | 
= = Balance 274 4j-- 4 
* foreſt : for 1 "_ and 62 days 21 E 8 
| Amount| 39419 11 
1759. Seft. 18 Paid IR . 
| | h | * * OF = 3 Balance 3 4 4 I 9 . 
Intereſt for 2 7e Sand 245 days- - 460 1 63 
| Amount| 291] 1 54 
1761. 0 Paid the balance of the principal 150 
| Balance due| 241] 1| 51 
ä | 


Cafe 2. Amount, rate, WP time given, to find the principal, 
or preſent worth, 


KUL 


As the amount of L. 100 at ths. rate and time given 
is to L. 100, 10 is the given amount to the e or preſent 
worth required. 


Exam. 1. What ready money will pay a debt, due 3 years 


and 


Then 


Var, XIV. SIMPLE. INTER EST. 365 
and 145 days hence, of L. 3998 : 12: : 102, diſeounting 3 inter- 
eſt at 3 per cent. per annum? © 


The time = 3.4 
3 the intereſt of 100 J. for 1 year. 


— 


10. 2 the intereſt 7 
Add 100 of 100 for the 
| glvent line, 


110.2 } the amount 


Then L. 110. 2 : 100 %: 3998.6427 
100 


3998 4 amount. 
110% 270000 Lr 53239 prin. 
3306 
— | 0.11031 diſet 
FRE 37 1103 
6612 


3144 
2204 


9402 
8816 


5867 
5510, 


3570 
3306 

2640 

2204 


4300 
; . + hon 


— 


10540 
1 9918 


| 622 
Or it will be he ſame thing to work as o follows: ; 


03 intereſt at FI 1 for 1 year. 
1. 102 amount of ditto for 1 year, 


2 2 2 N Then 


* 
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Then 1.102 : x :: 3998.6427 : 3628. 5 32 39 as before, K 
Exam. 2. What ready money will diſcount a bill payable days 
6 months hence of L. 500, intereſt at 5 per cent., 4 2 
. 05 | 5 . 
3 


1. O25) 500.000 
205) 100.000 
041) 20.000 


L. 487 16 1% Anſwer. 


Bankers and others who diſcount bills never uſe the above 
method, becauſe in that cafe they would have no more than 
the intereſt of the money they pay down, which they reckon 
too ſmall a conſideration for keeping clerks and ready money by F 

them for the purpoſes of diſcounting ; and therefore, they not 
only deduce intereſt from the contents of the bill for the time it 
| hath to run, with three days of grace, but likewiſe very often 
charge commiſſion. It is a common practice among petty 
bankers, to lend a man money by diſcounting his own bill, and 
taking commiſſion at x, 4, and ſometimes more for 3 months; 
when that time is elapſed, and the acceptor of the bill cannot 
_ conveniently pay, out of mere lenity, the bill is renewed for 
three months longer, and diſcounted upon an extraordinary 
commiſſion, and the practice is continued for a mighty favour 
till the man's 2 are opened, with paying at the rate of 10 per 
cent. for the uſe of his money. There are others who go ſtill 
more neatly to work in taking adlartage of the neceſſitous. 

— The man who wants money offers his own acceptance 
at a ſhort date to ſale. If the bill is for L. 100, the mo- 
nied man perhaps offers him IL. 80, more or leſs, as he can 
make his bargain, or as he underſtands the acceptor's credit | 
depends on having the money. —— This method needs little Ca 

| calculation. For the former take the following examples. rate C 
3 Exam. 1. A bill of L. 500-is to be diſcounted 120 days, to | 
| | run intereſt at 5 per cent.; how much money will the holder 
receive? 


500 | | : = tereſt 
120 8 . 

73) 600.00 _ 4; 

| 8 4 4+ deducted from L. 500. 


—— — — 


491 15 74 Anſuer. 


| Fxam. 
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— 2. A bill of L. 449, 18 6. is to be diſcounted, 180 
days to run, intereſt at 5 per cent. upon allowing commiſſion 
at + per cent.; what money does the holder receive? 


44 200] 449.9 
„ 
73) 809.820 5 


11. 093 intereſt, 
2.2405 


2 


436. 5575 =L, 436 11 2 


Exam. 3. A bill dated May 8. payable Sentenibar I 5. 
preſented June 10. for diſcount, was diſcounted by deduct- 
ing intereſt at 5 per cent. commiſſion 4; up will = wonder 
receive, the contents being L. 378, 165.? 


378.8 4100) 3178.8 (- 
97 days to run. -—: 


2947. 


73) 367. 436 


50333 
94 
5.9803 = T. 5 19 7 


Caſe 3. The amount, principal, and time 9 to find the 
rate of intereſt, 


R - 


As the principal multiplied by the time is to the while in- 
tereſt, ſo is L. 100 to the rate per cent. 


At what rate of intereſt will Gf 500 become 4 537, 105. 
in 1 year and 6 months ? 
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500 | 537 to 
. 30 
50 250.0: 37-5 :: 10 37. 10 


„ 
. 
15 N 
15) 750 
| 8 5 per cent. 
CLiaſe 4. The principal, amount, and rate of the intereſt 
being given, to find the time. 1 5 
As the intereſt of the prineipal of 1 year, at the given 
rate, is to 1 year, fo is the whole intereſt to the time re- 
quired. | 5 


Exam. In what time will L. 500 become L. 537, 10 4. at 


5 per cent. per annum ? | 
+ $125 1 37'S: 
| I 
50 37-5 
5) 7:5 - 


Practical queſtions. 


Due . J have a bond from the bank for L. 500 at 4 per 
Ditto with the tannery- company for L. 500 at c 


cent, 
per cent. 300 3 per cent. annuities, and 500 3 per cent. annu- 
ities; what may I afford to live at per annum, without 


breaking my ſtock ? 


L. 500 at 4 per cent. T. 20 
Soo at 5 per cent. 25 
300 annuities at 34 per cent. 10 10 
500 annuities at 3 per cent. 15 


—— —— 


1800 | | | 70 10 


——üäßägu—— 


ueſt. 2. Being ſtraitened, I diſcounted my own bill with 
J. D. for 500, dated the iſt January, payable in 2 months 


thereafter, allowing commiſſion at 4 per cent. and deductin 
| | intere 


1.5 = I year and 6 months, 


Var. 


inter 
ſix d 
fell d 


The 


"F'Þ 
of eli 
tiouſl 


grant 


away 


It to 


coun 
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intereſt at 5 per cent. I was obliged to repeat the tranſaction 
ſix different times for that year, and paid the laſt bill when it 
fell due : at what rate of intereſt had I my money ? 


500 for which the bill was granted. 


4 3 4 intereſt for 2 months, 
2 10 commiſhon, 


16,3J 4 charges in all, 


| 493 6 8 received, 
| Then 500: 6 13 4X6 :: 100 
San 


5) 40 


5 | 8 per cent. which is too much for any trade to 
But ſtill more if we conſider that the diſcounting .of theſe 
| bills will coſt L. 6: 13: 4 ready money every time, except- 

ing the firſt, which will raiſe the intereſt conſiderably higher. 


| -Bueft. 3. Sold my own acceptance of L. 100 payable 
3 months after date, for L. 80 ready money ; at what rate of 
intereſt did 1 procure the money ? ; 


80 
25 
20.00: 20 :: 100 100 per cent. 
For 100X2 
| = 100 
2 


This is truly barbarous, and yet it is practiſed. Such methods 
of eluding the law cannot be too ſeverely puniſhed, or too cau- 
tiouſly guarded againſt. It would be much better for a 

man, who finds he can pay his creditors if a little time is 
granted him, to throw himſelf upon their mercy, than give 

away his ſubject voluntarily to ſuch mercileſs uſurers 3 nor is 
it to be imagined, that his credifors would uſe him ſo unac- 
cCountably ill. ä . | 


Compound 


(ſupport. 


— 
1 7 ** 
EY To = pane aur Coreg 
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| Compound Intereft. 


Compound intereſt is an allowance or gratuity made by the 
borrower to the lender, not only for the uſe of the principal, 
but likewiſe for the uſe of the intereſt, after it falls due; fo 


that the intereſt being continually added to the principal, at 


the end of a year the ſum or amount becomes a new princi- 
pal for the ſucceeding year, and in this caſe the principal and 
intereſt are always increaſing. It is true, the law doth not 
allow money to be put out at compound intereſt, but the in- 
_ tereſt may be exacted preciſely when it is due, and lent out 
again, by which means all the purpoſes of compound inter- 
eſt may be anſwered to the lender ; beſides, in purchaſing an- 
nuities, penſions, or leaſes in reverſion, it is ordinary to allow 
the purchaſer compound intereſt for his ready money, and 


therefore every dealer in theſe articles ought to underſtand it. 


Caſe 1. Principal, rate, and time given, to find the intereſt. 
To the principal add the intereſt for the firſt year, which 
becomes a new principal; to which add the intereſt thereof 
for another year, which becomes a principal at the end of 


the ſecond year; proceed thus progreſſively for any number 
of years, and if there are days, add the intereſt of the laſt 


amount for that time, the difference betwixt the principal and 


this laſt amount gives the intereſt, | 
Or multiply the principal by the amount of L. 1 for a 
year continually for all the years propoſed. 1 5 
What is the compound intereſt of L. 500 for 3 years, at 
5 per cent.. EO | | 8 
20) 500 | 500 


as | 1.05 amount of 1 /, 
20) 525 iſt year. 525 iſt year, 
| 206.25 | 1.05 
20) 551.25 2d year. 2625 
| 27.5025 5 
Amount 578.8125 3d year. . 551.25 2d year. 
| — | 1.05 . . 


Intereſt 78.8125 3d year. - 3 
| Amount 578.8125 3d year. 


— ——ů— —u—f 


=. V 78.8125 3d year. 


Queſt. 


Ca 


princi 


As 
and fc 


the pr 


Exa 
hence 


p fer c 


 Vor 


Var. XIV. Compounp INTEREST. 369 


Queſt. 2. What will TL. 524, 125. amount to in 32 yoo 
Compound intereſt being allowed at 4 pu cent.? 


524.6 
O4. 


5 20.984 intereſt. 


545.584 amount. 
04 


21.82336 intereſt. 


— 


| 567407009 amount, 
Oe , 


—  _—=_ 


22. 2.09% e 5 | — 


1 Fo) 590. 10366 amount at three years end, 
11.80207 intereſt for 6 months. 


601. 90573 amount at the given 3 


Caſe. 2. The amount, rate, and time given, to find the 
' principal or preſent worth. | 


R U L E. 
As the amount of L. 1 at compound intereſt, at the rate 


and for the time given, is to L. I, fo is the amount given to 


the preſent worth required. 


Exam. What ready money will clear a debt due 3 years 
hence of L. 578 : 16 3, comm intereſt being allowed at 


5 per cent.? 


1.05 
s 
1.1025 | TE : 
1.05 . 
1.157625 : 378 hon age (5504 lila. 
578.8125 * 


—— rm tn IE ren * 


. 14 ĩéÄ76. 


2 
2 8 * 


—— — 8 — 
. 


| 
| 
| 
| 
} 


Var. 
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| 
| 
| 


Caſe 3. The principal, amount, and rate being given, to 


find rne time. | | 
p A 
Divide the amount by the principal, and that quotient by 
the amount of. 1 for a year, continually till unity is quo- 
ted; the number of diviſions gives the number of years. 


Exam. In what time will L. 500 amount to L. 578 : 16: 3, *% 
compound intereſt being allowed at 5 per cent.? N ener 
„ 500) 578.8125 TL | as tt 
— | 1 quire 

4 1. 81 E. 

what 


** — =_ cent. 


1.05) 1.05 


Variety XV. Of purchaſing freehold or real eſtates. - 
| | ER | | : | E. 
ALL freehold or real eſtates, are ſuch as are bought to con- what! 
tinue for ever; and queſtions relating to ſuch purchaſes, . his u 


except in reverſion, may be done in the moſt ſimple manner, 
eee, the uſual theorems for performing 
queſtions of that kind. 2 ES 


Caſe 1. When the yearly income is required, it will be as 


IC0 7 the propoſed rate per cent. the jum to be laid out in C, 
the purchaſe © the yearly income. | the 
| Exam. 1. A gentleman would Jay out L. 1000 on the laid 
purchaſe of an eſtate, but in ſuch a manner, as he might get {- Xe 
74. per cent. for his money, compound intereſt ; what yeariy E 
income would he have from ſuch an eſtate ? | whit 
IOO : 7.5 1000 75 ES : = the 
For 1000 Or 20) 1000 
\" NS | 
| z 2) 50 
. 100) 75. % „ 
75 as before. 2 


Exam. 2. A gentleman hath L. 3500 to lay out on the | 
_ purchaſe of an eſtate, fo as to have 44+ per cent. per annum for 
his money; What would be his income? 


3500 


Var. XV. 5 


FREEHOLD ESTATES... 9 
3500 
* 
8) 14000 = 4. fer cent, 
1-57; 00-8 ? 8 157 | 10 5. per annum. 


Caſe 2. If the value of an eſtate is required, by having the 


yearly rent, and a certain allewance per cent. given ; z It will be 


as the late per cent.: 100 +: the yearly rent: the value fe- 
quired.. 


Exam. 1. There is an eſtate which yields yearly E 75: 
what is the value in ready money, allowing intereſt at 72 per 


cent. © 
7-5 : 169X:: 75 © 1000 
For 100X75 | 
— — = 1000. 


5 725 

Exam. 2. An eſtate biings of yearly rent, L. 157, 10s. ; 
what would it ſell for, allowing the purchaſer 45 per cent. 192 
his money! ? | | 
4% -— $00 £5 157 5: 3500 


For 3 5 


= 3500 Anſwer. 
4 5 


Caſe 3. o find the rate per cent. on money laid. out on 


the purchaſe of freehold eſtates. It will be, as the money 
laid out on the ee is to the yearly rent, fo is 100 to the 
rate per cent. 


Exam. 1. Suppoſe L. 1000 is paid for a freehall eſtate, 
which yields of yearly rent L. 75; what rate of inteteſt doch 
the purchaſer get for his money ? 


1000 75 1000 7-5 
For 75X100 = 
— = 7.5 Anfwer. 
Exam. 2. W pol an eſtate of L. 1 150 per annum is fold at 


1000 
25 years purchate, how much or cent. hath the purchaſer tor 
his money? | 


150 100 


25%150=3750 4 
Or 25 ; 4 -- 100 © 
| | Variety 


{nes rar rn een een eee — 


—— — — — 


— 
* 
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Variety XVI. Of purchaſing freehold eſtates in 


reve rſion. 


Caſe I. Tu 1 rent of a freehold eſtate ba known, 
to find the preſent worth of the reverſion of the 
faid eſtate, after the expiration of a certain number of years, 
at any given rate per cent.; find the full value of the eſtate 


per laſt variety, and then find the principal that will raiſe that 


ſum, at the rate and time given, compound interelt being al- 
lowed. 
. Suppoſe the reverſion of a freehold eſtate, of L. 50 yearly 


rent, to commence three years hence, is to be ſold immediate- 


ly ; what ready money ought to be paid for it, allowing the 


purchaſer 5 Per cent. for his money? 
Firſt 5: 100 :: $6 © 1000 


Then 1.05X1.05X1.05 : 1 :: 1000: L. 863 195, 


Caſe: 2. The ſum given for the reverſion of a freehold. 


eſtate, to commence after a certain number of years, being 
known, to find the yearly rent, allowing the purchaſes an al- 
ſigned rate of intereſt tor his money. 

Find the amount of the ſum given, to the time 6 which 
the reverſion is to commentce ; and the yearly i income which 
that amount will purchaſe, is the anſa er. 


Suppoſe the reverſion of a freehold eſtate to commence 


three years hence, is fold for L. 863, 19 s. allowing the 


__ purchaſer at the rate of 5 Per cent. tor his money; wat 
ought the yearly rent to be in this caſe ? 


100 * meet 9 . ow Anſiuer. 


3 of decimal tables for com mebutations in compound 
rntcreſ}. 


"Operations by numbers in compound intereſt are 8 
attended with ſuch heavy multiplications and diwiſions, that 


they become very troubleſome, and liable to error; for which 


reaſon I have thought proper to infert tae following tables; 


by the help of which all queſtions relative to compound i in- 
tereſt may be quickiy refo ec that fall within the compaſs of-- 


the tables, 


Conflrution. 
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Conſtruct ion of the firſt table, 


The fiiſt table ſhows the amount of 14. from one year to 


forty, at 3, 32, 4, 42, and 5 per cent. and is effected by the 
continual muitiplication of the amount of 1 /, for one year at 


theſe rates, per caſe 1. of compound intereſt. Thus the a- 
mount of 1 /. the third year at 5 per cent. will be 


I ox I. x l. ok. 157625, and ſo of any ons 


Comſiruction of the ſecond table. 


The ſecond table ſhows the preſent worth or value of 1 J. 
payable at any period from one to forty years incluſivs, and is 
citcRed by dividing 14. by the amount found in the firit table 
for the time and rate 2Mcned. Thus 1 being divided by 


1.157625 will quote . 86 8376 for the preſent worth of 1 * 


du ue three years hence, compound interelt at 5 per cent. 


. 5 Conſtruction of the third table. 


The third table ſhews the amount of 1 J. per annum, and is 


_ eafily made from the firſt table thus: To 1 J. being the firſt 


year of the third table, add the firſt year of the firſt table, 
and the amount will be the ſecond year of the third table; to 


which add the fecond year of the firſt table, and the amount | 


will be the third year of the third table, Ic. For initance, 


To 1.000000 
add 1 |.©50000 the amount of 1 J. at 5 per cent. for I . 


—_— 


2.050000 the amount Pg 2 years in the third table. 
I. 102500 ſecond year of the fir ſt table. 


— 


3.152500 third year of the third table, Sr. 


For the amount at the expiration of one year is the annuiiy 
itſelf, namely 171. and 17. being put out to intereſt at 5 per 


cent. will at the end of the year become 1.05, to which the - 


- annuity being added. the ſum 2.05 will be the amount of the 
annulty at the expiration of two years, as above. 


Again, 2.05 J. the laſt amount, being let out to intereft at 
the ſame rate for another year, it becomes at the expiration of 
that period 2.1525. to which adding 17. the annuity, we 
have 3.1525, which gives the thi: rd year of the third table, as 
* before, Sc. | 


Con ferticfian 
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Conſtruction of the fourth table. 


The fourth table thews the preſent value of 1 /. per annum, 


&c. and is eaſily conſtructed by help of the ſecond. I hus, 
The preſent value of the firſt year in the ſecond table is 
the ſame in tne fourth table; the firſt and ſecond years in the 


ſecond table, added together, make the ſecond year in the 
fourth table, and the third year in the ſecond table, added to 
the ſecond year in the fourth table, make the third year in the 


fourth, For inſtance, at 5 per cent. 


The iſt year in 2d and 4th tables = 9523809 = 
The 2d year in the 2d table 9070294 
The 2d year in the 4th table = 1.8594104 | 
The 3d year in the 2d iabl- = 8038376 


The 3d year in the 3d table 2.72.32480 Se. 


For it is plain, that every number in the fourth table is the 
preſent worth or principal of that ſum or number in the third 


table which ſtands againſt the ſame years, and therefore the 


whole conſtruction depends upon the ſecond caſe of compound 
intereſt. Suppoſe the preſent worth of 2.05 J. the ſecond num- 
ber in the third table, were required at , per cent. it would be 


25, =1, CIS For as 1.1025 © 13: 2.05 © 1.8594104 


1.1025 
r. 
To | Comftru#i an of the fifth tal le. 


The fifth table ſhews the annuity which 1 J. will narchaſ, 


Sc. and is made in this manner. Find the preſent value of 
11, per annum in the fourth table at the aſſigned rate and 
time; then divide unity by the preſent value lo found, and 
the quotient will be the annuity which 1 . will purchaſe at 
the ſame rate for the ſame time. For inſtance, ſuppoſe the 
annuity were required which 14. will purchaſe, to continue 
for three years, intereſt 5 fer cont. 

In the fourth table under 5 per cent. and oppoſite t to \three 
years, We have 2. — 32450; 1.CO000000 


— 


'T he 3d year in the dee = 3672085 = the annuity for three 


[years. 
By the foregoing : rules may the tables be continued to any 
number of years wiatiysr. 


TABLE 


Var 


Y 
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Years, 


ww aun Sw „ 


T A B LM 


Amount of 1 J. for years. 
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3 per cent. 


1. 300000 
1. 0609000 
1. 0927270 
1. 12 5 5088 
1. 1592740 
1.1940 523 
1.2298738 
1.2 667700 
13047731 


1.3439163 
1,3842338 


1. 42 57608 
1.468 5337 


1.512 5897 
1. 5579674 
1. 6047064 


1.652 8476 


1. 7024330 
1.753 5060 
1. 8061112 


1. 8602945 
19161034 


19735865 


2.032794 
2.937779 


2.156592 
2.22 12890 
2.28 79276 
2.356565 5 
2. 4272624 
2. 5000803 


2.57 50827 


2.65233 52 
273225 
2. 8138624 
2. 8982783 
2. 9852266 
3-0 747834 


| 3.167026bg 


3-2020377 


35 per cent. 


1.03 50000 
1.07122 50 
1.1087178 
12378385 

3 


1.18768 


1. 2202553 
12722792 
1. 3168090 
1. 3628973 
1. 4105087 
1.4599097 
1. 5110686 
1.56 9560 


1.6186945 


1.673488 
1. 7339860 
1.7949755 
1.8574892 
1.922 5013 
19897888 
2.059434 
2.131511 5 
2. 2061144 


2. 2833284 
2. 3632449 
2.445958 5 
2.315671 
2.6201719 


2.711877 


2. 8067937 


2.90 50314 
3.0075 
3.1119423 
3.2208603 
3333 5904 
3.450266 


3-5710254 


3-6960113 


3.82 53717 


4 Per cent. 


I.0400000 
1.08 16000 
1. 1248640 


1. 1698 586 


1. 2166529 
1. 2653190 


1.319318 
1.368 5691 


1.4233118 


14802443 
1.539770 
1.6010322 
1. 6650735 
1.73 16764 
1. 8009435 
1.874298 13 
19479005 
2.02 5816 
2. 106849 
2.191123 
2.278768 
2. 3699188 
2.464717 
2. 5632042 
2.658363 
2.772469 
2.88 23685 
29987033 
3 1186514. 
3-2433975 


| 3+3731324 


3.508 5587 


. 3.6483511 


3.794365 
3.940889 
41039325 
4.268898 
4.4388 134 
4.6163659 


4. 80 10206 


„ „ „ „„ „ „ 


* 


—C 


41 per cent. 5 per cent, 


I.04.50000 | 
.0920250 | 
1411661 


1925186 
2461819 
3022601 
. 3608618 
.4221006 
4860951 
559694 
6223 530 
6958814 
7721961 


935204 
022 3701 
1133768 
2084787 
3078603 
4117 40 
5202411 
2 6326520 
— 521663 
2.760138 
3 0954344 
3-1406790 


2 


1 


3. 2820095 
34296999 


3.584036. 
3.7453181 


3.918574 
40899810 
4. 2740301 


4. 4663615 
4.667478 


8772784 
7727 


5. 0968604 


5. 3262 192 
5.5 5899 
5.816364 5 


— 


8519449 


T.05C0000 
1. 102 5000 
1. 15762 50 


1.2 155063 


1. 2762816 
1. 34009 56 
1. 407 1004 
1. 4774554 
1.5513282 
1. 6288946 
171033923 
1.2958 563 
1.88 56491 
1. 9799316 
20789282 
2. 1828746 
2. 2920183 
2. 4066192 
2.5269 502 
2 6532977 
2.78 59626 
2.92 52607 
3.715238 
3. 22 5 1000 
33863549 
3-55.:6727 
3-73 4563 
3-9201291 
4.1161356 
4.3219424 
4.5359395 
4.7049415 
5. 003188 5 
52523480 
5.51601 54 
5.7018161 
6.08 14069 
6.3354773 | 
6. 7047511 
70399887 


3.959297 
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g76 Comeound InTEREST;- Part TV. 
TT II ; 
The preſent worth of 1 J. for years. 

Vears. 3 fer cent, | 3 per cent. 4 per cent, | 45 fer cent. 5 per cent.” | 
'} 2 | 9703738 | .9661836 | .9615385 | .9569378 | .952380g 
| 2 | 9425959 9335107 | -9245562 | .9157299 | .9070295 
3 9151417 9019427] .83889964 | .8762966 | .8638376 

4 8884870 | .8714422 | 8548042838 5613 .8227c25 | 
5 .$626038 | .$419732 | 8219271 | .$024511 | 7335262 
6 8374843 8135006 [7903145 7678957 7462154 
7 8130915 7859910 «7599178 | 7348285 7106813 

$ | .7294592 7594116 7306902 7031851] 6768394 | 

'9 7664167 7337310702 58676729044] 6446089 

10 4e 7891886755642 6439277 6439133 
11 7224213 6849457 6495809 6161987 5846793 
12 7013799 6617333] „6245971 5896639 5568374 
B+ .6809513 | .6394041 | .6005741 | .5642716 | 5303214 
14 6611178 6177818 | 45774751 | . 5399729 5050679 
1 5 6418619 5968906 5552645 5167204 4810171 
16 6231669 | .5767059 | 5339082 4944693 4581115 
17 | ..-bogor6g4 | .5572038 | 45737733 | 473764 4362967 
18 .687-916 | .53836r1 | 44936281 | 4528004] .4155207 
19 | .5702360 | .5201557 | 4746424] 4333018 | 3957340 
20 | .55:6758 | .5025659 | .4563870 | .4146429 3768895 
21 | +<5375493 | 4865709 | -4388336 | .3967874 | 3589424 
22 5218925 | .4691506 | .4219554 | .3797009 | 3418499 
23 .zob6gi7 | 4532856 4057263 | .3633501 | 3255713 
24 | 4919337 | +4379571 | -3901215 | 3477053100679 
26 4770056 . 4231470 | 3751163 3327306. 2953028 
26 | 4636947 4088378 3606892 3184025 2812407 
27 4501891 [3950123 3468166 3046914] 2678483 

8 .4370768 3816543 3334775 -2915707 2550936 
29 4243464 3687482 3206514 .2790150 2429463 
30 4119868]. 35627834 3083187 | .26700c0 . 2313775 
31 3000871 [. 3442304 2964603] 2555024] . 2202595 
32 3883770 [3325897 | .2850579 | -2444999 | 2098662 
23 | -3770263 | .3213427 | -2740942 | 2339712 .1998726 
234 3660449 3104761 | 2635521 [ 2238959 1903548 
35 | 3553834 299956 2524185 2142544 181290; 
36 3450324] . 2898327 | 2436687] .205c282 | 1726574 
78 3349829 . 2800316] 2342969 1961992 1644356 
38 3252262. 2705619] 2252854 1877504] 1566054 
39 3157536 [2614125 2166206 17066565 1491479 
40 3065568 [2525725 2082890 1420457 


TABLE 7 


Var. XVI. 


CoMPounD INTEREST. 


he 
377 
T ABLu KH 
The amount of 1 J. per annum, or annuity for years. 
Tears 3 per cent. 34 per cent, 4 per cent, 43 per cent, | & per cent. 
I | I. ooo OO I1.0000000 I.0000000 I.0000000 IT .0000000 
2 | 2,0300000 2.03500 | 2.0400000 2. 0450000 2.0500000 
3 3.0900000 3 10622 50 , 3.1216000 | . 3.1370250 3-1525000 
4 | 41536270 | 4.2149429 ] 4.2404640 | 4.27S1911 4-3101250 
5 | 5.309 1358 | 5.3624659 | 5.4163226 | 5.4707097 5.256312 
6 | 6.4534599. 6.5 501 522 6.6329755 6.7168917 6.8019128 
717.6624622 7.7794075 | 7.8982945 8.0191518 | 8.1420084, 
383.3923360 | 9.0516866 | 9.2142263 9.38001 36 9.5491089 
910. 159106110. 3684958 | 10.5827953 | 10.8021142 | 11.0265643 
10 | 11.4633793 | 11.7313931 | 12,0061071 | 12.2882094 } 12.5778925 
iT | 12.3977957 | 13.1419919 | 13.4863574 | 13.8411788 | 14.2067871 
1214. 1920296 14.619616 | 15.025S8055 | 15,.4640318 | 15:9171265 f 
13.| 15.6177904 | 16,1139303 | 16.62 68377 | 17.1599133 | 17.7129828 
*14 | 17.0863242 | 17.6769864. | 18.2919112 [18.932 109419. 5086320 
15 | 18.5989139 | 19.2956809 | 20.0235876 | 20.7840543 | 21.5785636 
16 | 20.1568813 | 20.9710297 | 21.8245311 | 22.7193367 | 23.0574918 
17 [21.761587 | 22.700158 | 23.6975124 | 24.7417069 | 25.38403664. 
13 | 23.414454 | 24.4999913 25.6454 129 | 26.8550837 | 28.1323847 
1925. 1168684 | 20.3571305 | 27.6712294 | 29.0635625 | 30.5390039 
20 | 26.8503745 ][ 238.2796818 | -29.7780786 |. 31.3714228 | 33.0659541 7 
21 | 2$.6764857 | 30.2694707 | 31.9092017 | 33.7831368 | 35.7192518 
22 30.5 367803 | 432.3289022 | 34-2479698 | 36.3033779 | 38.5052144 
23 | 323-4525337 34.454127 | 56.6178886 | 33.9370299 | 41.4304751 
2434.426470 | 36.6665282 | 39.0826041 | 41.63891963 | 44.5019959 
25 | 36.4592643 | 38.9498 567 | 41.6459033 | 44.5652101 -| 47.7270988 - 
2638.5 53422 | 41.3131017 | 44.3117446 | 47.5706446 511.1134538 
27 | 49-7090335 |. 43.7 50602 47.0842144 | 50.7113236 | 54.6091265 
23 | 42:930q225 | 46.2906273 | 49.9675330 | 53.9933332 | 53.4925828 | 
29 |. 45.2188522 | 48.0107993 | 52.9062863 | 57.4230332 | 62.3227119 
30 | 47-5754157 | 51.6226773 | 56.0849377 | 61.0070697 | 66.4383475 
31,|-50.2026732 | 54.4947 10 60. 3283362 [64.7 523878 | 70.7607899 
32 54.502768 5 57.334505 | 62.7014687 | 68. 6662452 252988294 
33 | 55.078413 60. 3412101 | 66. 2095274 72.7 56226380. 0637708 
34 657.7301765 [63.453154 69.8 5788 77. 0302565 | 85.0669 594 
3560.4 20818 | 66.6740127 [ 73.622248 81.406680 | 90. 3203073 
36 63.279443 70. 0076032 77.5983 138 86. 1639658 [95.836322 
37 66. 1742226 273.4578693 381.7022454 [97.04 13443 [101.6281388 
38 609.1504493 77.288947 85. 9703362 96. 1382048 10%. 7095458 
39 72.2342 327 L. 7249060] 90. 409 1407 101. 4644240 114.0050231 
$9.4 ee 84.5507 8 [95.255157 10. 0303231 [120.7997742 
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VAR ZTIES in PROPORTION, Part IV. 


1 i 2 


IV. 


Tune preſent worth of 1 7. per annum, or annuity for years, 


| 


\ 


— 


5 per cent. 


ears 3 Fer cent. TS fer. cont, & Per cent. 4 per cent 

10. 9708738 0.965 1836 0.9615385 0. 9569378 o. 9 523809 

2 19124097 1. 83996943 | 1.8860947 [1.872 6078 1. 8 594104 
31 2.886114 2. 8 16370 2.77 509 102.7489644 2. 7232480 
4 3.777 843.6730792 3.6298952 3.875257 | 3.5459505 
5 | 4.57y7072 4.5 150524 | 4.451823 4.389977 4.329476 
6 | s.4771914 5.32855 30 52421369 | $5.1578725 | 5.075692 
7 | 6.23:2329 6.1:45439 6.002c 54.7 5.8927009 5 7863734 
$ j 7.0196922 6.8739555 6.7327448 6. 958861 6.4632128 
9 7.73862089 7 6076865 74353314 7. 2687905 740738217 
xo j $8.530202$ 8.3z166053 | $8.1108955 | 7.9127182 7.7217349 
Ir | 9.2526241 | ' 9.CO15510 8,76c4763 8.5289169 8.3064142 
129.9540040 9.6633343 9.38 50733 9.7118 5808 8.8632 516 
| x3 | 10.6349553 10. 3027385 | 9.9556473 9.6828 524 | 93935730 

14 11.296071 | 10.9205203 | I0.5631223 10. 2228253 9. 8986409 
15 11.379351 [11.517410 | H.1183808 10. 7395457 10. 3796580 
16 | 12.5611020 | 12. C04 1168 | 11.6522949 11.2 40151 [10.837769 5 
1713. 1661185 | 12.65 13206 | 12. 1656680 11.707914 11. 2740622 
13 | 13.7535131 [113.1896817 12.659296 [12.159998 [11.689 5869 
19 14.323799 1 | 13.7098374 13.133938 5 | 12. 5932936 12.08 53208 
20 | 14.8774748 | 14.2 124033 13. 59032 53 | 13. 0079365 124622103 
21 15. 4150241 | 14.697797 4214. 0291589 13. 4047239 | 12.3211527 
22 | 15.9369166 15.161248 14 4511142 173.7844248 | 13. 1630026 
23 | 16.4436084 | 15.6204105 | 14.8 568405 14.1477749 13.488 5729 
24 | 16.9355421 | 16,0583676 | 15.2469619 | 14.4954784 | 13.7986418 
25 | 197.4131477 | 16.4815146 | 15.6220787 | 14.828208g | 14.093944 
26 | 17.8768424 | 16.8903523 | 15.9827678 | 15.1466115 | 14.3751853 
27 | 18 3270315 | 17.2853645 16. 3295844 15.4513028 | 14.6430336 
28 | 18.7641082 17.6670 188 | 16.6630618 | 15.7428735 | 14.8981272 
29 19.1884 46 18.035767 | 16.9837132 | 116.0218885 | 15 1410735 
30 | 19.6004413 | 13.3920454 17,2920318 | 16.2883385 | 15.3724510 
31 | 20.coc428g 138.7362758 17. 5884921 16. 5443909 15. 5928 104 
32 20. 3887655 19. 06886 56 [17.8735 500 16.788 8909 15. 8026766 
3320. 7657918 19. 3000882 18. 1476441 17. 0228621 | 16. 002 5491 

34 21.131836 | 19 7006842 | 18.4111962 17.2467 580 | 16. 1929039 
35 | 21 4872200 | 20.00c:6612 118.6646116 [17.46 10124 16.374194 
36 | 21.8322525 20. 2904038 18. 9082803 17. 6660406 |. 16. 5468 5 16 
37 22. 1672354 | 20.5705254 19. 142 5771 | 17.8622 398 | 16.7112872 
38 | 22.4924616 20. 8410874 19. 3678625 18. 0490002 | 16.3678926 
39 | 22.808 21511. 1024999 19. 5844831 178.2296557 17. 0170406 
40 23.114719 21.355023 19 7927721 178.4015844 17. 1590862 

* 


TAB I. E 


* . is. «+4 


Var. . 


T he annuity which 1 1. will purchaſe for a number of years. | 


\ 


Compound IautzrEST. 


2 FL E V. 


379 


Vears. 


Oo 689 Gren » 


92 


3 Per cent. 325 per cent. 4 per cent, 

4 1.0300000 1.03 5OCOO | r. oo αο 
5226108. 5264005 5201961 
3535304 3569342] 3603485 
2090271 } 2722511 2754901 
2183546 2214814 2246271 
1845975 1876682 1907619 
1605064 1635445 1666096 
1424564 1454767148 8279 
128433 1314460 1344930 
1172305 . 1202414 1232909 
1080775 11109201 1141490 

1004621 1034840 1065522 
-©940295 . 0970616] 1001437 
088 5263 | .oq15707 | 0946690 
08 37666 0868251 0899411 
0796109 . 0826848] . 08 58200 
0759525 . 0790431] . 0921985 
727087 . 758168] 0789933 
0698 139 029403 0761386 
0672157 . 0703611] 0735818 
0648718 680366] 072801 
0627474 06593211 0697988 

0608139 ,0640188 | .c673091 | 

 .059c474 | .c622728 | 0655868 

1 .0574279 | .o606740 | 0640120 
0559383 .0592054 | -0625674 

0545542 .o578524 | 0612385 

| .0532932 | .o566027 | .c6co130 
-0521147 | 0554454 | 588790 
.0510193 | .0543713 | 0578301 
0499989 „0533724 0562554 
0490466 | 0524415 559486 
481561 ,0515724 | .0551036 
43220 0507597 | -0543148 
465393] 0499984 | 0536773 
0458038 | . 0492842 .0528869 

} 0451116 | 0486133 0522396 

0444593 0479821 | 516319 
. o4 38439 473878 051068 
432624 0463273 .0505235 | 


42 per cent, 


I.04 0000 
5339976 
3637734 
2787437 
2277916 
29387 84 
1697 
1516097 


1375745 
1263788 


1172482 
1095662 
103754 
o97da03 
0931138 
0890154 
8 54176 
822369 
794073 
0768761 
074600 
607434057 
0706825 
0689870 
0674390 
06602 14 


4 PEER 


0647195 | 


0635208 


624146 


. C6139 5 
0604438 
0595532 
0587445 
0579819 
0572705 
0566058 
05 59340 
0554017 
0548557 
543431 


* 


— 


5 per cent. 


I,050COOO 
5378049 


3672086 
. 2820118 


2309748 


1970175 


1728198 


1547218 


1406901 


129 5046 


1203889 
1128254 
10645 58 
1010240 
0963423 
0922699 
0886991 


* 


—— 


_— 


085 5462 


0827450 


,0202420 . 


0779961 


0759705 


0741368 


odd. 


$0724709 | 


0709525 | 


069 5643 
0682979 
0671225 


0660455 


650514 
0641321 
0632804 


c 24900 


0617554 
0610717 


064345 


0598398 


0592842 


0587646 


3582782 
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380 Varieties in PROPORTION. Part IV. 


The application of the for egoinę tables. 


Preb. 1. hes 925 and time bene Siren. to find the 


amount. 
Multiply the amount 1 11. Rd in the firſt GY at the 


rate and ior the time given, by the propoſed principal, and the 


product gives the anſwer. 
Exam. 1. What will 1000 J. amount to in 20 years, com- 


; pound intereſt being allowed at 5 per cent. per annum ? 


In the firſt table, under 5 ad cent. and oppoſite to 20 years 
we have 
2.6 53297 


1000 


L. 2053 5 114 Anſwer. 
Exam. 2. What will 1000 J. amount to, ſorborn 14 year: 
and 3 months, at 5 per cent. compound intereſt ? 


1.9799316 
1000 


80) 1979:9316 - 
24 7491 


2004. 6807 


Hence if any ſum is Jet out at 5 per cent. compound inter- 
eſt; it will double itſelf in ſomething leſs than 14 years and +. 


- 

Prob. 2. Any principal, rate, and amount being given, to 
find the time. 
Divide the amount by the principal, and the quotient will 
be the amount of 1 /, at the given rate, which will be found 
in the firſt table under that rate, even with the time required, 


Example. In what time will 1000 /. become 26531. 55. 
114 d. compound intereſt being allowed at 5 per cent. per 


annum? , 


1000) 2053 2077 


2. 2.653207 which is found oppoſite to 20 years. 


Prob. 3. Principal, time, and amount en, to find the 
rate of intereſt. 


Divide the amount by the principal, and the quotient will 
: | be 


Var. XVI. ComroounD InTEREST, SC. 381 


be the amount of 1 J. which being found in the firſt table 
even with the given time, and under the rate required. 


Example. At what rate per cent. per annum al I000 /. ; "i 


come 26531. 55. 114 d. in 20 years? 
A000} 2653. 2 | 


2.65 32977 under 5 per cent, 


Prob. 4. Amount, rate, and time being given, to find the 


principal. 
Divide the amount given by the amount of 11 FEATS in 
the firſt table, and the quotient will give the anſwer. 


Example. What principal ſum will amount to 2653 J. 55. 
1144. forborn 20 years, intereſt upon intereſt at 5 per antes 


2.0532977) 2053: 2977008 


1000 Anſwer. 


Pres, Priocipat! ind; and time being n to find the 
annuity. 

Muſciply the annuity which 1 I. will purchaſe at that rate 
and for the time given, found in the fifth table, by the prin- 
cipal, and the product will be the annuity required. 


Exan. 1. A' gentleman hath 1000 J. which he would fell 
for an annuity to continue 20 years; what would be his 
yearly income for that time, ſuppoſing intereſt upon interelt 
allowed him at 5 per cent? 


. 0802425 
1000 


—— ͤ —4—ͤ — gan ——_—___ 


80.2425 L. 80- 4- 105 Anfwer. 


Exam. 2. A farmer renews a 19 years leaſe for 200 /. gra- 
tuity, to be paid at ſigning the leaſe; but for the farmer's 
conveniency. it was changed to an yearly additional rent; 
how much muſt be paid annually, compound intereſt at 5 per 
(ent. to IH, Ts the loſs the landlord ſuſtains of 500 J. 
ready money? Ss 
082745 

200 


16.549000 = L. 16-10-11 Anſwer, 


Fra. 


— CF 
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Prob. 6. Priacipal, annuity, and rate being given, to find 
the time. 

Divide the annuity by the principal, and the quotient will 
be the annuity which 1 J. will purchaſe, at the given rate, 
which will be found in the fifth table under that rate, and 
even with the time required. 


Example. An annuity of 801. 4. 10K d. is purchaſed for 
1000/7. at the rate of 5 per cent. compound intereſt; what 


time ought that annuity to continue ? 
| 1000) 80.2425 


082425 even with 20 years. Anſiwer. 


Fra, To Principal, annuity, and time given, to find the rate, 

Divide the annuity by the principal, and the quotient will 
be the annuity which 1 J. will purchaſe for the given time, 
which will ſtand even with the time, and under the required 
rate in the fifth table, 


Example. If an annuity of 801. 45. 1044. to continue 20 
years, be purchaſed for 1000 J. what rate of intereſt hath the 
| purchaſer for his money? | 


1000) 80.2425 Bt: 
082425 under 5 fer cent. Anſwer. 


Prob. 8. Annuity, rate, and time given, to find the amount. 


Find the amount of 1 J. per annum, at the rate and for the 
time given in table 3. by which, multiply the _— and 


the product will be the amount required, 


Example. What will an annuity of 80 J. 4 5. 103 d. amount 


to in 20 years, compound i intereſt being allowed : at 5 or: cent. 
per annum: 


The amount of 11, for 20 years per table 3. 


33-2059541 
0.2425 
1053297705 
661319082 
1322638164 
661319082 
2645276328 


2053. 29482186925 Anſwer. 
Which will be found equa] to the amount of 10c0/7. in 20 
years, 


P rob. 


Var. XVI. ComPounD INTEREST, GC. 38 


Prob. q. Annuity, rate, and amount given, to find the time. 


Divide the amount by the annuity, and the quotient will be 


the amount of 1 J. per annum at the given rate, which will be 
found in the third table under that rate, and even with the 
time required. 

Example. In what time will an annuity of 80 1. 45. 104 
amount to 2653 J. 5 5. 103 d. compound intereſt at 5 per cent.? 


80.2425) 2653-2948218692 5 


33.659541 even with 20 years. 


Prob. 10. Annuity, time, and amount given, to find the 


rate — 


Divide the amount by the apnuity, and the quotient * 


be the amount of 1 J. per annum, for the given time; which 


will be found in the third table even with the given time, and 


below the required rate. 


Example. At what rate per cent. per annum will an annuity 
of 80 J. 45. 104d. amount to 26531. 55. * in 20 years? 


80. 2425) 2653. ieee 


— 


33.065954 1 in the 3d tab. below | 5 ber cent. 


Prob. 11. Amount, rate, and time given, to find the an- 
nuity. 

Divide the amount given by the amount of 11, found in the 
third table, at the rate and time 3 and the quotient will 
be the annuity required. 


Exam. What annuity will amount to 1 2653. 29482186925 


in 20 years, compound intereſt at 5 per cent. * 


33 0659541) 2605S 29482186925 


80. 2425 annuity. Anſwer. 


Prob. 12. Principe ſum in 1 reverſion, rate, and time given, 


to find the preſent value, 

Multiply the preſent value of 11. for the rate and time g- 
ven, as in table 2. by the keinen and the product will be 
the anſwer. 


Example. What is the preſent value of eek 55, 1014 


payable at the expiration of 20 years, at the rate of 5 per cent. E 


per annum? 


_ 2653. Ce. 


eta ea . EUs Den 
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2653.29482186025 
3708895 


1000. See. Anſiver. 


Prob. 135 Annuity, time in reverſion, and rate being given, 


to find the preſent value. 


In the fourth table find the preſent value of 17. per annum, 


at the given rate, both for the time in being and the time in 
reverſion, added together, and ſubtract the time in being from 


the other, and multiply the remainder in the annuity, the 


| product anſwers the queſtion. 


Example. What is it worth in preſent money to add 14 
years to a term of 7 years in being, and thereby make up the 
term of 21 years, the rent or annuity being 50 J. computing 


at the rate of 5 per cent. per annum “ 


The preſent value of 1 J. per annum in the 4th table for 


21 years is - 132.8211527 


For 7 years 5.78637 34 


Difference 7 0347793 
Multiplied by 50 


351. -389650 Anſwer. 


Prab. 14. An annuity ſeveral times in reverſion, and rate 


being given, to find the ſeveral preſent values. 
Find the preſent value of L. I per annum, per table fouttlh, 


at the given ra.e, and for the ſeveral given times, which be- 


ing ſeverally multiplied by the annuity, the products will be 
the ſeveral preſent values of that annuity, for the ſeveral times 
given; ſubtract the ſcveral preſent values, the one from the 
hee: and the ſeveral remainders anſwer the queſtion; 


Example. A has a term of 7 years in an eſtate of J. 50 per 
annum; B has a term of 14 years in the lame eſtate in re- 


ion after the ſeven years are expired; and C hath a far- 


ther term of 20 years, after the expiration gf 21 years ; it i: 
required to k. , what is the preſent value of the leveral 
terms, computing at the rate of 5 per cent. 


Ihe preſent value of 1 J. for 41 years & 50 = 864 14 44 
„ ditto for 21 years X 50 = 641 1 1+ 
Ditto ditto for 7 years & 50 = 289 6 45 


Therefore 


to 


fot 


giv 


ans 


32 


Var. XVI. | Compound InteresT, Ce. 385 


_- 


Therefore Z. B64. " 47 „ 


ay Is 


223 13 24 C's term. 


641 1 44 
289 6 4x 


351 14 9 B's term. 


"$79 0 Mg the ſum of B's and Cs. 


289 6 42 s term. 


Prob. 15, Any annuity in fee ſimple, and rate being given, 


to find the preſent value. 

— Multiply the preſent value of L. 1 per annum, per table 
fourth, at the given rate by the annuitys; and the 1 e 
gives the anſwer. 


Example. What is the value of an eſtate of L. ioo per an- 
num in fee ſimple, e at the rate of 5 per cent. per 
annum? : | 
100 
20 


— — 


I. 2000 | Anſwer, 


Pre. 16. The principal and rate given, to find the annuity 


in fee ſimple. 

This is the reverſe of the Jaſt problem, therefore divide the 
principal by the preſent value of 1 J. per annum in tee gle, 
and the quotient will be the anſwer. - 


Example. What annuity in fee ſimple will 2000 J. purchaſe, 


at the rate of 5 per cent. per annum s 

2000 

— = 100 Anſwer. 
0” | 


Promiſcuous examples. 


Exam. 1. A perſon having 12 years to run in a leaſe of an 
eſtate of 60 J. per annum, of 60 J. for 40 years, would know 
what preſent money he muſt pay, in order to complete the 


leaſe by adding 28 years thereto, computing at 5 per cent. 


compound intereſt? 


„ 3440 i By 


2 toad 
— . 


386 VARIETIESs in PRoPORTION. Part IV. 


By table 4. the preſent value of 11. per an- f 
num, at 5 fer cent. for 40 years, 1s 171590862 
By the ſame table, the value of 1 7. per My 8.86 1 16 
num at that rate, for 12 years to run, is 325 


Difference 8. 2958345 ; 


Multiply by 60 


Anſwer. 497. 7 7500760 


Mia 2. For a leaſe of certain profits for 7 years, A 


offers to pay 150 J. gratuity, and 300 4. per annum; B offers 
400 J gratuity, and 250 J. per annum; C bids 650 J. gratuity, 
and 200 l. per annum; and D alters 1800 J. for the whole 


purchaſe, without any yearly rent: query, which is the beſt 
offer, and what the difference, computing at 5 per cent.? 


By table 4. the preſent worth of 300 /. per 7 4 1800.6164 


n for 7 years, at 4 per cent. is 88 
To which add 150. 


4 


Value of Hs offer 1050. 6164 


The preſent. worth of 2 2504 per annum for 7 years 1500.513 6 
400 


| Value of B's offer 1900 5136 


— 2 —— 


The preſent worth of 2001. per annum for 7 years 1200. 410 


650 


3 of C's offer  1850.4209 


D's offer 1800. 
3 it appears that Is is the beſt offer, and that reject- 


ing the decimals, he bids 50 1 more than B, 100 J. more 


than C, and 1 50 J. more than D. 


Exam. 3. Which is moſt advantageous, a term of 19 years 
of an eſtate of 100 J. per annum, or the reverſion of ſuch an 
_ eſtate for ever, at the expiration of the ſaid 19 years, com- 
- puting at the rate of 4 per cent, compound ee 4 
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A freehold eltate of 100 /. per annum, at 4 per cent. is | 
worth : . 2500 
And by table 4. the preſent worth of 100 J. | 


i Ny for 19 years at 4 per cent. is = 1313.4 39385 | 


Conſequently the reverſion is worth 1186. 60615 5 


Hence it appears, that the firſt term of 19 years, is better 
than the reverſion ever after, by 126.7877 = L£. 126: 15: 9. 


Exam. 4. What annuity would be ſufficient to pay off a 
debt of 100 millions at 4 15 cent. compound IN in 30 
years? 


By table 35 even with. 30 years and under 4 per cent. 0578301 


100000000 
” = | 5.783.010. 
So that ſuppoſing the national debt to be 1 100 millions, 
the intereſt at 4 per cent. would be + 000.000 
It would require a abi fund f - nab 3.010 


to clear the national debt in 30 years. 


ae, XVII A RS TO on Livzs. 


A® annuities upon lives are daily bought and ſold, =P at 


this time become a very conſiderable branch of buſineſs, 
I ſhall here offer the public, in miniature, the ſubſtance of what 


the beſt writers upon this ſubject have communicated at great- 


er length. 
The value of an annuity for life, depends as well upon the 


intereſt which money bears, as the probability of the life con- 
tinuing a longer or ſhorter time; the former of which is ge- 


nerally ſettled by law, but the latter can only be determined 
by obſervation. 


a Ces. 
Ty, 

f ; 
70 
1 
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Ro 4 


Showing the probabilities of life from the Jateft obſervations 


made at LUNDON. 


Part IV. 


No of Ages Ne of Ages Ne of Ages No of Ages 
perſons. curr, | perſons, curr.perſons. curr, perſons. curr. 
| 1280 born. 462—20 | 294 8 00 
410 * SS 10 * = 
$70— 1 45 5——21 284—41 123—61 
3 * 10 * 6 * N 
700 —— 2 448——22 274—42 117 62 
F „ 10 * . 
635,— 3 441—23 264——43 I11-——63 
5. 7 # os 6 * 
boo— 4 434— 24 255— 44 105. —64 
| 20* g # 9 * \ 6» 
8 — $ 426—25 246——45 g99—65 
— $ ® g * 6 * 
8 418——26 2379—46 93——66 
. 3 * 9— „ 
817 410—27 228—47 S7n—b7 
8 3 8 6 * 
541 8 4$02—28 220 48 81—68 
9 * 5 8 * 5 6 * 
SH——— I] —— 1 
3 * 9 * 8 * 6 * 
524 10 385 —30 204 — 50 bgq——70 
7 * 9 * 8 . 5 * 
517 it | 376——3x 196——51 64——71 
7 R 9 - 8 * | 5 - | 
1 $10——12 367— 32 188——52 59—72 
| 6 * 9 33 5 5 * 
50413 a 2 8 
„ 9 * Dog Ss : 
498 ——14 409 I72—54 49—74 
6 * 7 - 4 2 N 
492——15 1933 5 45—75 
bs 6 * 9 7 * f 4 * 
456——16 331—36 158 ——56 41——76 
6 2 9 CY f 7 - 3 * g 
48.17 32237 „ 277 
EY '9* 7 1 
474—18 313— 38 144 — 58 35.8 
py 3 * 8 
* % 9-59 3 7 
6 * 10 * 7 N 3 
462 20 294— 40 120 60 2 


Nete, Fe numbers marked thus * are ſuppoſed to die off yearly, 


TABLE 


— „ 
7 
oy 

4 - 
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TAB LM 


For the valuation of annuities upon one liſe. 


Years purch,] | 
al 4 per cent. 


Years purch. : 
at 5 per cent. 


. | 


Years purch, 
at 3 per cent. 


— 
09 
0 


n 
—— . 


3 8 3 
8K 2 
8 ov ＋ 
* t 2 8 
| 11.4 
11.2 
11.1 
11.0 
10.8 
9-7 10.7 
9.5 | * 10.5 
9.4 10.4 
9.3 10. 2 
9.2 10. 1 
9.0 9.9 
8.9 9. ; 
8.8 9.6 
8.6 9.4 
. 
8.4 9.1 N 
8.2 8.9 
1 8.7 
ma 8.6 
-7-9--| - $4 
a ggma——— 
77 8.2 
76 . 
7-4 7.9 
7-3 7.7 
7.1 7.5 
; 6.7 s 7.1 
6. 6 6.9 
6.4 6.7 | 
6.2 | 6.5 
6.0 6.3 
5.8 | 6. 
5.6 5.9 ; 
$4 - 5.6 
5.2 | 54 


g 


Vears purch. 
at 3 per cent. 
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TABLE 
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r ABI 


For the valuation of annuities upon the longeſt of two lives. 


" * 


| 2 J 3 2 2 33 © 
s | Fe EE | EE | EY) 
8 8. 8 A. & 8. 8 & 8.8 & > Sh 
*| 8:1 $3 |-5=|18| FS $120 | 
© x ; : ; 
ES >s | >= [au [Sms] = et | 
6 | 26.9 19.7 23.3 4213. 14.9 | 17.0 lf 
71 27.0 19.8 23-4 || 42 | 13.1 14.7 | 16.8 | 
S 1 27-2 19.9 23.5 43 13.0 14.5 2108 ö 
91 17.1 19.9 23.5 || 44 | 12.9 14.3 16.3 | 6 
IO 17.1 19.9 23-5 43 | 12.8. I4.2 16.1 [ 
11 17.2 19.9 23.5 || 46 | 12.6 I4.0 15.8 | 
12 | 17.0 19.8 | 23.4 || 47 | 12.5 13.8 15.6 | 5 
13 156.9 19.7 23.3 || 48 12.4 13.6 15.3 9 
-- 1.14 16.7 19.5 23.110 14 13.4 15.1 
15 | 16.6 19.3 22.9 50 12.1 13.3 14.9 
16 | 16.4 19.1 22.6 51 11.9 13.1 14.6 N 
16.2 18.9 22.4 52 11.8 12.9 14.4 | 
18 16.1 18.7 22.1 5311.6 12.7 14.1 
19 15.9 18. 5 21.9 54 | 12.5 12. 5 13.9 | 
20 18.7 18:3 21.6 JJ 551 11.3 12.3 13.65 | 
21-4 x56 4 15.5 21.3 1 12.1 13.4 8 
2 15.4 18. 21.1 57 | 11.0 11.9 1 4 
227 18.3 17.8 20.8 58 |. 10.9 11.7 12.8 
4&7 13.3 4-19.06 20.6 || 59 | 10.7 11.5 12. 5 
215.0 17.4 20.3 bo | 10.5 11.2 2.2 
i267] 14-9. . 20.1 61 10.3 11.0 | 12.0 
$574 4.7 17.1 19.9 62] 10.1 10. 8 11.7 
2814.6 16 19.7 || 63 9.9 10. 5 11.4 
2914.5 16.8 19.5 || 64] 9.7 10.3 11.1 
30 14.4 16,6 19.3 || 65 9.4 10.0 10.8 
31 | 14.2 16.4. 19.1 66 9.2 | 9-7 10.5 
32 | 14-r_ 16.2 18.9 || 67 8.9 9.4 | 10.2 
| 33 | 74.0 | 16.2 | 28.7 || 68} 8.7 9.2 | 9.9 
34 | 13-9 | 15-9 | 18.5 60 8.5 8.9 9.5 
313.8 15.8 18.3 [70 [ 8.2 8.6 9.2 
3613.7 15.6 18.2 71 8.0 8.4 8.9 
37.1. 14:6 15.85 '- 27.9 72] 757 8.1 |  $.6 
38 213-5 3 25-3. % 1 4 7-8 8.2 
3913.4 15.2 17. 5 74 7.2 7.5 7.9 } 
40 13.3 15.0 17.3 11 75 6.9 7.2 7.6 
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TABLE my 


For the valuation of annuities upon the longeſt of three lives. 


Years purch, 
at 5 per cent, 
Years purch. 


at 4 per cent. 


Years purch. 
at 3 per cent, 


>+>>+|>++>+> | Mean age. 


50 


— 
— . 


Years purch. 
at 4 per cent, 


Years purch, 


| Years purch. 
at 5 per cent. 
at 3 per cent. 


* 


MH _W „ ut 
2 88 f 8e 
5 DON Wo 


4 
. 


e .. ⁵˙wu! . . ̃ — 5, 


—— — ——— — 


— PIs renin «oo — — 


_ VARIETIES in PaoroRTIOx. 


— nar nav, > 


Part IV 


Ve and explanation of the fir table. | 


Suppoſe i It was required to find the p:obability which a per- 
| ſon of 40 years of age hath to live 30 years longer, that is, 
to the age of 70; look in the table againſt 40 years and 70 


years, fronting which will be found 294 and 69 reſpectively; 


{hewing that out of 294 perſons living of 40 years of age, 


no more than 69 arrive at the age of 70: therefore, ſince the 


Whole number of perſons living at the beginning of this 
term, is to the number remaining alive at the end of it, in the 


ratio of 294 to 69; the number of chances that a perſon of 


| 40 years hath to live 30 years longer, will be to the number 
of all the chances, that he hath both to live beyond, and dic 


within 30 years, in the fame ratis of 294 to 69; conſequently 


£2; is the meaſure of the probability required ; the probability 
that any event will happen, being always to be conſidered as 


the ratio of the chances which that event hath to happen, to al 
the chances which that event hath to happen and fail. Hence 


in ordinary caſes may the premiums for inſurance on lives 


be eſtimated, and annuities bought and ſold, in proportion to 


the riſk ; which is obvious from this table, For inſtance, ſup- 


poſe it were required to find the value of an annuity of 200 J. 
tor a life of 20 years of age, intereſt 4 fer cent. Becauſe 
the preſent value of 100 /. due at the expiration of one year, 
is L. 96.15; it is plain that L. 96.15 would be the va- 
lue of the firſt year's annuity paid down, was the purchaſcr 
ſure of recovering it; but the probability of his living one year 
appearing from the table to be only zg, the ſum of L. 96.15 
muſt be diminiſhed in the ratis of 462 to 455, in order 


to make a juft deduction out of it, for the contingency of his 


dying befo. e the end of one year, which will reduce it to 94.7, 
equal to the true value of the firſt year's annuity. After the 
faine manner may the value of the ſecond year's annuity be 
calculated; for ſince the probability of receiving the ſecond 
year's annuity is in the ati of 462 to 443, the preſent va- 
lue of 100 J. to be received at the end of two years, when 
the proportional diſcount is allowed for 443, will be found to 


be L. 89.65. In like manner may the 3d, 4th, 5th, 6th, 


Oc. years annuity be computed to the utmoſt extent of liſe, 
tue ſum cf all which will be the value of the annuity re- 


quired, 


.4 


Problems 
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Problems applying the uſe of the foregoing tables. 


liſe. | | 
LD R U 


In table 2. againſt the given age, and under the aſſigned 


rate of intereſt, will ſtand the number of years purchaſe, 
which an annuity upon that life is worth. | Dc: 


E X A MP L E S. 


Exam. 1. Suppoſe one of 20 years of aze would ſell an an- 


nuity of 100 J. during his liſe, what ready money would the 


| annuity be worth, intereſt being allowed at 4 per cent.? 
VVV 
Firſt, oppoſite to 20 years and under A per cent. we have 


in table 2. 14.8, which aſcertains the value to be ſo many 


years purchaſe, and by multiplying 14.8 into the annuicy 
100 J. we have 1480 J. for the anſwer or preſent worth, 


Exam. 2. A widow lady, with 200 J. 2-year jointure, aged 
30 years, marries a young merchant, who, to enlarge bis ca- 
pital, propoſes to ſell the jointure; what ready money ſhould 
he receive, diſcounting intereſt at 5 per cent, ? 

$0 LUVTIIMS 

Oppoſite to 30 and under 5 per cent» we have 11.6 for the 
year's. purchaſe, which multiplied into 200'= 2320 J. An- 
wer, | —= . pe 

Prob. 2. To find the value of an annuity upon two aſſign- 
ed joint lives. iy: inked oa : 

Caſe 1. If the two lives be equal, the anſwer is found at 
once per table 3. 5 
N E X A [( ( 

Suppoſe it were required to find the value of an annuity, 
50 J. for inſtance, upon two joint lives, each 20 ; ears, in- 
tereſt 5 per cent. 1 pI | . 


'$'O L Ur © N. 


Oppoſite to 20 and under 5 per cent. in table 3. we have 


3D 2 | 10.1 


Prob. 1. To find the value of an annuity for an aſſigned 


/ 
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10.1 the number of years purchaſe, which multiplied by 


50 J. the annuity, produceth 505 J. for the anſwer. 


Caſe 2. If the given ages be unequal, but neither leſs than 
25, nor exceeding 50, take half the ſum of the two for a 


mean age, and then proceed as in caſe 1. SE 


Example. There are two joint lives upon an annuity of 


5co |. the age of the one is 30, and that of the other 40; what 
is the preſent worth of that annuity, intereſt 4 per cent. 


te n. 


35 mean age per table 3. = 8.8 years purchaſe. 

| 5 = nuit. | 

: TL. 4400 Anſwer. 

| Caſe 3. If one or both ages be without the limits 25 and 50, 


multiply the difference by one half the leſſer of the two va- 


lues, and divide the product by the greater, and the quotient 
added to the leſſer value will give the anſwer very near. 
ET „ 

7am. 1. Let the one age be 12 and the other 60 upon an 

annuity of 100 J. intereſt 5 per cent, | 

C LETLON. 

Per table 3. 12 =11-4 | 

? G0:= 4 


o 


— 


| 6.2 difference. | 
2.65 the leſler value. 


372 
124 


11.4) 16.12 


1.414 quotient. 
5.2 leſſer value. 


6.614 ſum. 
100 


L. 661.4 Anſwer, 


Exam. 


ſu 


Ii 
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Exam. 2. Let the age of the one be 8, and. the other 305 3 
annuity and intereſt as above. 


s O Luer ON. 
8 = 11.6 
30 = 7-8 
| 38 
3-9 


11.6) 14.82 


907.9 2 


Pool. 3. To find the oak of an annuity upon two S to i 


continue as long as either of them is in being. 


Caſe 1. If the lives are equal, find the given age in tab. 4. 
and againſt it, under the propoſed rate of intereſt, will be 
the number of years purchaſe required. 


E * 1 


Suppoſe each of the ages 30, the annuity 100 7. intereſt 


3 per cent. 
0 k D I. ION. 


| Oppoſite to 30, table 4. under 3 per cent. 19.3 
100 


L. 1930 Anſwer. 


Caſe 2. If both ages be between 25 and 50, take half their 


ſum for a mean age, and then proceed as before. 


-' © 5 ES 


Suppoſe one of the ages 28, and the other 48, annuity 


100 J. intereſt 5 per cent. 


8 O- 


* TR . 1 . 
| PID Dn OI oe” gg An OY os 


— Ctr ns 
” „ 
" 
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5 O ο O N. 


28 2 he" 28 = 14.6 
48 VVV = 12.4 
2) V 1 5 2) 27.0 
* | BY — 1 * 
8 5 . 


1350 Anſwer. . 
Caſe 3. If the given ages do not t correſpond to the limita- 


tions 25 Sg 50, find the value of the two joint lives by the 


laſt caſe of the preceding problem, which ſubtract from the 


ſum of the values of the two ſingle lives, and there will re- 
main the required value of an annuity upon the longeR life. 


EX 4 MPL x. 


Let the one age be 12, and the other 60 n n annuity of 
100 /. intereſt 5 per cent. 5 


$OLUTI ON, 


Per table 4. + WS | 

and 60 = 9.2 

. 01 ee 

Per prob. 2. eaſe 3. value 


of 2 2 "ach Jonny lives. J 6.614 


—ů ͤů —— 


19.586 L. oat. 6 Anſwer. 
* 4. To find the value of an annuity upon three joint 


lives. 
Caſe 1. If all the lives are equal, the number of years 


purchaſe is found at once per table 5. 


Farr 


Suppoſe there are three joint lives upon an annuity of -: 


Cds os 


100 /. intereſt 5 per cent, each 25 288 of age 


the value. 


#0 


Var. XVII. Auris on Lives: 

* 8 O 1 Ur 
2 Per table 5. 25 = 7.6 | 
| TY WES {6 > 


——ů— 


L. 760 Anſwer. | 
Caſe 2. If all the three ages be between 15 and 555 and 


| the difference betwixt the greateſt and leaſt not more than 15, 


Z of the ſum of their ages will be a mean age, with which 
proceed as in caſe 1. 


'& 4 


EXAMPLE Tg 


Suppoſe there are three joint lives upon an annuity of 
100 J. 5 5 cent intereſt, viz. 4, B, and C; A is 20 years 


of age, 26, and C 303 required the value, 


. 


20 
26 


| 1.6 Oy — 


3 L : 10 4 
2) 76 „ 


8 
2 


| 580 2 3 
Cab 3 if one or all of the apes be without the limita- 
tions preteribed i in the laſt caſe, multiply. the ſum of the three 
_ correſponding values by the ſquare of the leaſt of them, re- 


| ſerving the product; then multiply the two greater values in- 
to each other, and to the double of the product add the ſquare 

of the leſſer value, divide the reſerved product by this ſum, 
and ſubtract the quotient from twice the leſſer value, and the 
remainder will _ the years purchaſe, 


E X A ROM 


Let the three ages be 1 3s 3175 and 53 intereſt 4 per cent. 


The value correſponding to 13 
20-212 
and to 53 


10.5 
7.3 
5 


Sum = 22.8 
5X58 25 


product to be reſerved 570 Then 


Il u 


3956 
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Then 10. 5X7: 22 76. * 5 . | ( 
| tio! 

125 g 8 | of 

| 253-30 | 8 | 5 to 

| reſe 

276 3 ae . I? | by 

— — 12 Bo | the 

9x2. * 10 — 3.2 = Ls = = 680 Anſwer, laſt 


Preb. 5. To find the value of an annuity upon the Reg = 
of three lives. 


.. Caſe 1. If the ages be all —_ the anſwer will be found 
"at once by table 6. N I 
. E. 


Suppoſe the three ages be each 30 years for 100 J. annuity, 
intereſt 5 ber cent. | | 


1 8 O L 3 r 0 N. 
| | Per table 6. 3o = 15.8 years purchaſe. 
| E HOW annuit ty. 


. 175⁰ value. 


Caſe 2. If none of the ages be below 10 or above 60, and the 
difference betwixt the greateſt and leaſt of them not exceeding 
15; to double the ſum of the two leaſt add the greateſt, and 
take £ of the fum for a mean age, with which proceed as in 


—_—— | 
HIFI EXAMPLE. 


Let the propoſed ages be 16, 24, and 30; | annuity 100 /. 
and intereſt 5 per cent. 


tio x. 


20 = 2 70 twice the ſum of the two leaſt, 
| 1 3 the jm. | v 
1 8 D 
| | Mean age 22 = 19.4 per table 6. 
1 1 125 100 
1 3 LTi. 1940 value. CU 
TR» 1 . 
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Caſe 3. If the given ages do not correſpond to the limita- 
tions in the laſt caſe; find the value anſwering to the greateſt 
of the given ages per table 4. and the values correſponding 
to all the three ſeveral ages by table 6. and let the difference 
of the two values anſwering to the greateſt age be taken and 
reſerved; let the ſquare of the greater of theſe two be divided 
by the product of the two other remaining values; multiply 
the ſquare of the quotient by the reſerved difference, then this 
laſt product, added to the value of an annuity for the two 
youngeſt lives, will be the value required. 


Z E M A&A M FE | 
Let the three ages be reſpectively 20, 30, and 60; annuity 
100 J. and intereſt 4 per cent. | . | 
+5 O'Lu T TR 
60 = 12.7 per table 6. | 
60 = 11.2 per table 4. 


——— a 


1.5 difference. 


Then 20 = 19.77 
Then 46 = 12.77 pr table 6. 


338.84) 161.29 = I2.7X12.7 


SX. 5 = 25 


Value of the two youngeſt lives ) _ 2375 
| by caſe 2. prob. 3. | TOE: 
=—_ 17.3785 
100 


1737 5 A ſber. 


Variety XVII. Menſuration of Surfaces and Solids 
Sect. I. Of Surfaces, 


QUrfaces are meaſured by the ſuperficial inch, foot, or yard, 
according to the ſtated meaſures of different countries, 


Vo. I. 3 E | | and 


ef 


yards, or feet, accordingly. 
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and the meaſures peculiar to different artiſts, as carpenters, 
plaſterers, ſurveyors of land. The ſuperficial inch is any 
{mall ſurface of one inch length and breadth ; and becauſe 12 
inches make 1 foot of long meaſure, 12X12= 144 inches make 


1 ſuperficial] foot, 9 feet make 1 yard, 30g yards make 1 


perch, 40 perches make 1 rood, and 4 roods make 1 acre of 
land- meaſure. The ſuperficial content of every ſurface is 
found by the proper rule of its figure, whether ſquare, 
triangle, polygon, or circle. 29 ff; 


The ſuperficial content or area of rectangular ſquare fi- by 


gures, Whether equal or oblong, is obtained by multiplying 
the length by the breadth; the product gives the content 
of the tame name with the dimenſions taken, either inches, 


„ 


Exam. 1. What is the ſuperficial content of a board 15. 5 


feet long, and 3. 5 feet broad? Here the dimenſions being taken 
in feet, the product will be ſuperficial feet, 15. 53.5 = 54.25, 


the anſwer required. To perform this and the like by the 


ſliding rule: Set 1 on the line A to 15.5 on the line B; look 
for 3.5 on the line 4, and oppoſite to this you have 54.25 n 


the line Z; or on the gunter two foot ſcale, extend the compaſs 


from 1 to 15.5 ; that diſtance laid the ſame way from 3.5 will 
reach to 54.25, the anſwer required. „„ 


Exam. 2. What is the content of a deal 14.5 feet long and 


15 inches broad? Here the length being given in feet, and 
the breadth in inches, ſay, If 12 inches give 14.5 feet, what 
will 15 inches give ? 14.5X15=12=18.125, which is the an- 
ſwer in feet. 


gunter, the extent from 12 to 14.5 will reach the ſame way 
from 15 to 18.125. If there were a number of ſuch deals to 
be meaſured, ſuppoſe 50, you need only multiply the con- 


tent of one 18.125 by 50, the product 906.25 is the content 
of the whole. | 


The ſuperficial content of a trianole is found by multiply- 
ing * of the baſe by the perpendicular falling on that baſe 
from the oppolite angle. For example, let it be required 


to find in acres the area of a triangular piece of ground, 46 
chains by the baſe, and 18 by the perpendicular. 23Xx18=414 
| ſquare chains, which divided by 10, the number of ſquare 


chains in an acre, quotes 41.4 acres. By the fliding rule, 


ſet 10 on A to 23 on B; and oppoſite to 18 on A you have 


41-4 


y the ſliding rule, ſet 12 on A to 14.5 on B; 
and oppoſite to 15 on A you tave 18.125 on B: or on the 


5 & uy A ano 


> 4 — 8 


way 


— mA OYD RB AUT 


, P ² m _—_—__———— 2 ai $.., = — , 8 


o 
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41.4 acres on B; on the gunter, the extent from 10 to 23 
reaches from 18 to 41.4. „ | 


The ſuperficial content of a trapezoid, or the ſegment of 3 
triangle cut by a line parallel to the baſe, is found by adding 
the parallel ſides together, and multiplying 4 of that ſum by 

the perpendicular breadth, the product is the content. 


An example of this in ſlaters work: Suppoſe a pavilion roof 
the oppolite ſides equal trapezoids ; let one of the ſides be 
81 feet long below, and 62 above, the breadth 30; let the 
other ſide be 54 feet below, and 41 above, the breadth 30; 
requiced the number of ſuperficial yards of flating in the 

Whole? | | — 


3 i+62=143+2=74-5 Then 54141295 247.5 
e ee A 


o 


119. X30=3 570=9=396x yards, which doubled 
for the oppoſite ſides give 7932 yards in all. By the ſliding 


rule, ſet ꝙ on A to 119 on B, becauſe the dimenſions are taken 
in feet, and the content required in yards; then look for 30 
on A, againſt which you find 296.6 on B, which double for 
the anſwer, | DS 1 


Trapeziums, or irregular quadrilateral figures, are divided b 
a diagonal into two triangles, and the content of each found, 
by the rule proper to a triangle mentioned above. An exam- 
ple in land-meaſure. Suppoſe a quadrilateral piece of ground, 
the diagonal 22 chains 40 links, the perpendicular falling on 
this diagonal from one of the oppoſite angles 12 chains 
30 links, and from the other oppoſite angle ꝙ chains 25 links; 
required the content in acres? Add the 2 perpendiculars to- 
gether, 12 chains 30 links + 9g chains 25 links = 21 chains 
55 links, by which multiply half the diagonal 11:20 ; the pro- 
duct is 241.36 ſquare chains, this divided by 10=24 acres, and 
-136 remaining; bring the remainder to roods by 4=.544, 
and then to p-rches by 40, the whole content is 24 acres 
o roods 21 perches. By the fliding rule, ſet 10 on 4 to 21.5 
on B, and oppolite to 11.2 on 4, you have 24.1 acres un 
B. Here obſerve, that all irregular polygons are in the 
ſame manner divided into triangles; and the content of each 
found, and added into one ſum. : = 


—_— — * Ray - 
= == 


— 


Abies Gaby Seo on ones, 


- 
. ˙ w —— 2 — yo — 
— . ˙————————— oaoenigg — 
an 3 


| Regular polygons are diſtinguiſhed by the number of equal 
3 E22 tides z 


2 
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ſides ; thus a figure having 5 equal ſides and 5 equal angles, is 


termed a pentagon; a figure having fix equal ſides is called a 
heaugon. The general rule whereby the ſuperficial content of 


any polyzon is found, is this: Take 4 the circumference, or 
the length of one fide multiplied by 4 the number of ſides, 
multiply this by the perpendicular falling from the centre of 
the figure on any of the ſides; the product gives the ſuperficial 


* 


content. An example of paviours work. 


Suppoſe a piece of pavement in the form of a regular hexa- 


gon, the length of the ſide 35 feet, the perpendicular 30. 3 feet; 


required the area in ſuperficial yards? 353 = 105 the half 


circumference. which X 30. 3 gives 3181.5, this divided by g 
gives 353-5 yards, the anſwer. By the rule ſet ꝙ on 4 to 105 
on B; and againſt 30.3 you have 353-5, the ſame anſwer. 


The area of a circle is found by ſquaring the diameter, and 


multiplying the product by this conſtant factor .7854, which 

expreiieth the area of a circle whole diameter is unity. Sup- 

pete a table round and circular 5 feet diameter, required its 

area in ſquare feet! $X5=25X.7854=19.635 lect, the anſwer; 

ere it an oval table 6 feet long and 4 broad, the content 
would be 6x4=24Xx.7854=18.849. | 


Sec, II. Of Selids. 


Sol ins are meaſured by the ſolid inch, foot, or yard. | A” 
ſolid or cubical inch is a body of a die-figure, its length, 
breadth, and depth being 1 inch, 1728 of theſe inches, that 


is 12X12X12, make one cubical foot, and 27 cubical feet make 
one cubical yard. Alſo 282 ſolid inches make 1 gallon Eng- 
liſh ale-meaſure; 231 inches make 1 gallon wine- meaſurc; 
2150 inches are 1 malt buſhel; 40 ſolid feet make 1 tun of 
wood, Now, the ſolid content of every body is found by rules 
adapted to its particular figure, Ts 25 


Cubes and parallelopipedons are ſo called, becauſe they are 
contained under fix ſurfaces, the oppoſite ones whereot are 
parallel and equal; and their ſolid content is found by multi- 


plying the length by the breadth, and that product by the 


epi. 


Exam. 1. Required in ſolid feet the content of a log equal 


at both ends, the length 16.5 feet, and 14 inches every way 


by the fide ; or, as carpenters term it, 14 inches ſquare. Firit, 
' ſquare 14, that is, 14X14=196, then ſay, as 144 inches to the _ 


length 16.5 fect, fo is 196 inches to the anſwer in 5 
„ 8 16.5 


Var. XVIII. Of Soups, * 105 


156.5 19623234, which divided by 144 gives 22.46 feet. 


This and the like is readily performed by the ſliding rule; 


| ſet 12 on the girt line marked D, to the length on C, then 


look for 14 on D, and oppoſite to it you have the anſwer on 


C 22.46: or by the gunter, extend your compaſs from 12 
to 16.5, that diftance twice turned over will reach from 14 to 
22.4, as before. | Ea 


Exam. 2. Required the content in malt buſhels of a cheſt | 
40 inches long, 20 inches broad, and 15 deep; 40X20=800X + 


T5=12000, which divided by 2150 inches in a malt buſhel, 
gives 5.581 the anſwer. By the ſliding rule firſt find a mean 
proportional between the length 40, and the breadth 20, 
which is 28.28. Then ſet 46.36 the gauge point for malt 
marked on Everard's ſliding rule M $, on the line D, to 15 

on C, and oppoſite to 28.28 on D, you have the anſwer on C. 


Priſms of all kinds, whether ſquare, triangular, or poly- 
| gonal, are meaſured by one general rule. Find the ſuper- 
ficial content or area of the baſe by the proper rule of ſect. 1.; 


this multiplied by the length or height of the priſm, gives 
the ſolid content. What is the content in ale-gallons of a 


triangular priſm, the triangular baſe whereof is 36 inches in 
the E, and 24 inches by the perpendicular falling on that 
fide? The altitude being 40 inches, + of 36=18X24=4 32X40 
=17280, this divided by 282 inches in one ale-gallon gives 
61.27 gallons. Pyramids may be reduced to the {ame rule, 
being + of their circumſcribing priſm. : N 


"The ſegments of pyramids, as are all ſquare logs greater at 


one end than at the other, are generally meaſured by car- 


penters in the following manner: Take the girt of the log in 


the middle, 2 part of which note down; multiply it by itſelf 


taken in inches, then ſay, as 144 is to the length of the log 
in feet, ſo is that product to the content in fect. Example. 
Suppoſe a ſquare log 60 inches round in the middle, and 24 
feet long; required its content in ſolid feet; and how many 


tuns of wood are contained in 20 of theſe logs? Firſt, 2 0 
6o=15, which X15 gives 225; then 144 24. 225 37.5, 
the content of one log, which multiplied by 20 the number 
of logs, and divided by 40 folic feet in a tun of woad, gives 
the number of tuns required, 18 tuns 30 ſolid feet. By the 


ſliding rule, ſet 12 on the line D, to 24 the length in feet on 
the line U; and againſt 15 on D, you have the anſwer on C 
37-53 or on the gunter extend from 12 to 15, that diſtance 


| doubled | 
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doubled or twice turned over the ſame way reaches from 24 


to 37.5, the content of 1 log in feet. Then to find the con- 


tent of 20 logs in tuns, ſet 40 on A to 20 on B, and _—_ 
37- 5 on at have 18.75 on B. | 


A cylinde is meaſured by multiplying the ſquare of the 


diameter b 7854, and multiplying that product by the length. 
Example. 7 an equal round piece of timber 14 inches 
diameter, and 5 feet long; what is its ſolid content? 
I4N 4 = 196, multiply by the length, taken in feet 1960x5= 
980, and divide by this conſtant diviſor 183.34, which is a 
gauge point for ſolid feet in round timber ariſing from the di- 


viſion of 144 by 7854, the quotient 5.345 gives the ſolid con- 


tent of the piece in feet before the ſlobs are taken off. 


By this rule all round timber, whether equal at both ends 
or not, is readily meaſured both by the pen and . 1 5 | 


the diameter in the middle being known. 


| Suppoſe a round log 15 fret long, and the circumference. 
in the middle 66 inches, required its ſolid content in feet, 
before the ſlobs are taken off? ? Firſt, find the diameter by 
this proportion, as 22 : 7 :: 66 : 21. Square 21, that is 


21X21=441, multiply by the length in feet, 441X15=bb1s5, 


this divided by the above- mentioned point 183. 34 gives the 


- anſwer 36.08 feet. 


By the ſliding frule, ſet 13.5 (the ſquare root of 183.34) 


found on the line D, to 15 feet the length on C, and oppoſite 
to 21 the diameter on D, you have the ſame anſwer on C 


6.08 ; or becauſe it may ſeem tedious to find the diameter 


y the circumference, to ſhorten the work, ſay, as 42.54 a 
point is to 66 the circumference, fo is the length 15 feet to 


23-27 a fourth number; again ſay, as 42. 54 is to 66 :: ſo is 


23.27 to 26.05 the anſwer. Set 42.54 on D to 15 the length 
on C, and oppoſite to 66 the circumference on D, you have 
the anſwer 36.05 on C: or on the gunter, extend your com- 
paſs from 42.54 to the circumference 66, that diſtance twice 

turned over the ſame way, wow 15 the length, reaches to the 
. fame anſwer as before. | 


88 
There are many different canons drawn from ſtereometry 
for the gauging of caſks; the following is both exact, and the 


moſt expeditious, by pen and ſliding rule: Take the dimenſions 


of the caſk in inches; namely the diameter at the bung, the 
4 diameter 
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iameter at * top, and the length of the caſk ; ſubtract the 
Guy qi diameter, and note down the dif- 
ference ; if the ſtaves of the caſk are much curved and bulging 
between the bung and the top, multiply the difference by .7; 
if they do not bulge ſo much, multiply by .65; if they 
bulge yet leſs, multiply by .6 ; if they are ſtraight, or almoſt 
ſtraight, multiply by .55, and add the product to the top dia- 
meter; the ſum will be a mean diameter by which the caſk is 
reduced to a cylinder. Square the mean diameter thus found; 
then alias by the length of the caſk, Diyide the product 
by 359 for beer-gallons, or 294 for wine-gallons. | 


Exam. 1. Required the content in ale 'gatlons cf a round 
hogſhead, the bung diameter 48 inches, the top diameter 
36 inches, the length 60 inches! | 2 


. 


| Be ” 
Add the top diam. 36.0 
The mean diam. 44.4 


Squared 1971.36 
The length 1 | 
For ale gallons 359) 118281.60 (329.47 ale gallons, 
. | | 
1058 
| LE 718- | 
By the ſliding rule. 3401 
On the line D you have 3231 
18.9 the gauge point for ale 
gallons marked 4G. Set 1706 
this to the length of the caſk 1436 
60-0n C, and againſt 44.4. —òF . 


the mean diameter on D, 2700 

you have the anſwer on C 2512 © | a 

329.5 as above. : 8 : 
3 of 187 * 


+ 


* 
* 
by 
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© Exam. 2. Req uired the content eise gelbes of a 
- 3 inches by 5 bung, 26 by the top, and Ng 54 cher? 


Bung diam. 36 
Toy diam. 26 

1b Difference 10 

of | - ; F * — ; 6 

| Add the top diam. 26 
The mean diam. 32 


Diviſor for 1 wine 294) A (188.08 3 wine . 
294 


„ 2389 
5 
= 2376 
2352 


2400 
2352 
48 
By the e fliding rule. 


On the line D you have 17 the gauge point for wine- al- 
lons marked VG. Set this to the length 54 on C; and a- 
gainſt 32 the mean diameter on D, you have the anſwer on 

2 188.08 as before 


* 
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